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VOLCANIC THEORY. 

BY THE KEV. WILLIAM RICHARDSON, D,D. 

I.ATE Fl^LOW OF TKtNITT COLLSOB,, DUBI.IK, 

COMMUNICAMD BY TH-fi HIGHT. REV. THE L0R1> BISHOP OF DROMORE. 

READ, DEC. 10% 1804. 

PART L 

EXAMINATION OF MR. DESMARESTS MEMOIR, 

PUBLISHED IN THE TRANSACTION^ OF THE ACADEMY OF SaENCES^ 

Itf THE YEAR 1771. 

WAVEM SI POSCAT Sill, PERONATUS ARATOR 
LUCIfERI RUDIS, EXCLAMAT MKtlCRRTA, PERISSE 
TEONTEM PS REBUS.—-— 

1 BELIEVE I need not enter into any proof, that the 
theory, which makes Basalt a volcanic production, and once 
fluid lava, was invented by Mr. Desmarest ; the friends, as 
well as the enemies, of this opinion, are unanimous in 
ascribing it to him alone. Dr. Hamilton (Lett. I. Part IL) 
calls him, the ingenious father of the Volcanic Theory; and 
Mr. Raspe says, " if it deserves any praise to have first 
" hit on a lucky hypothesis, it cannot possibly be denied to 
" Mr. Desmarest;'' and Mr. Kirwan, while he combats the 
opinion, calls Mr. Desmarest, the father of the Volcanic 
Theory. 

lu 
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Irt discussing a philosophical question, it may not, at first 
view, seem very importanrt, to determine with whom the 
opinion originated ; but Mr. Locke tells us, that, in the case 
of propositions whereof we have no certainty, but only some 
inducements to receive them for true, the grounds of proba- 
bility are to be considered;, and, where the question turns 
on the testimony of others, we are to look to the number, 
tlie integrity, the skill, of the Avitnesses, and the design of 
the author, if it be a book. Sec. 

Now, I have shewn already, -from the letter, of which 
Mr, Desmarest himself was bearer,^ that his design, in 
making observations in natural history, was to enable him 
to combat the account, given by Moses, of the creation of 
the world, particularly in its date. — I do not mean to avail 
myself any farther, of this discovery of Mr. Desmarest's in- 
tentions, than as an excuse for examining his Memoir with 
more minuteness, than it is probable I would otherwise have 
done; and, also, for cautioning those who read it, to be on 
their guard against the statements of an ex parte writer. — If 
the merit of an author is to be estimated by the success of 
his w^ork, 1 do not know any man, who, in this point of 

view, 

* It h to the following: tenor:— *< This letter, my dea/ companion, will be 
*' delivered to you by Desmarest, a man of merit and sound philosophy, who 
^^ wishes to pay his respects to you, on hh journey to Italy, where he purposes 
*' to make suck observations in natural history y as max/ very xvell give the lie to 
** Moses. He will not say a word of this to the master of the Sacred Palace, but 
*' if, perchance, he should discover, that the M'orld is more ancient than even 
*^ the Septuagint pretend, he will not keep it a secret from yon:" (Lettr. 137. 
An. 1763, as quoted by Baruel, Memoires de Jacobinisme, Tom. I. p. 151.) 
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view, can compare with Mr. Desmarest He made, as he 
says, a'^disfcovei^' iii niatiifral history, which had hitherto 
escaped the ^most pene^^ He pubhshed a 

new thedr^r,^ and the world instantly adopted his opinions; 
atid with'^6h z^al, that we find many respectable writers, of 
the tiiiie^ '^a^c^ at opportunities (even out of their way) to 
express thfeir approbaiion of them. 

It is a bold undertaking to convince the world, that 
it has been in the wrong; nor can I expect a favourable 
teceptidnv 

Bmoi^veteiies a^i^t^^^e pidmoae retello: 

and the rather, as I have a double task to perfoMfi; for 
I must Aot only shew, that Mr. Desmarest'a opinions are 
perfectly unfounded, but I have also to account for their 
miraculous propagation. 

In this latter part, I have the assistance of the same 
person, who discovered to us Mr. Desmarest's original in- 
tention, A bbfefBarruel; who states, that, at the time the 
Memoir ^a^publisltedjciipon^w^ theory rests, 

p771), th^ public opfoicw, ahpMofew^ matters, was 

very m och governed by the authority oi thf Academy of 
Soetices; the leading members of whicfe ware all Mn 
Desmarest's associates in his hostility to Mosesj aiidi in 
pursuit of the same end (the extirpation ofi Gtapstiatiity) ; 
that they OM^tenanced, or rather ./pbfi5ed,,ia3f opinions 
which they (being in the confidpnceiofrthei authors)- knew 
had a tebdency "to Fikmir tbeir! grand object. 

^Gx-* X4 * Thi& 
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This charge, againsji, so respectable a body a^ t hp Aca- 
demy of Sciences, is, I admit, top general; especially as 
it is made by an author of decided partiality. It, there- 
fore, requires some more direct j^roof to establish it, and 
from a less suspected source. Such evidence, I apprehend^ 
will be readily found, and in the Transactions of the Aca- 
demy itself. 

In general, when a memoir was approyea,, and pub- 
lished by that Society, a precis, or abridgnient of it, 
was prefixed at tJbe b^^^iog of ^ This was 

the busineask of an olicCT^ called: the Historian of the 
Academy: of course, while tiie mdmoir rested upon the 
authority of its author alone, the precis had the sanction 
of ttie Academy itself, which took this method of an4 
nouncing to the world, the opinion that body entertained 
on the subject. 

Two passages^ im the precia of Mr. Demaxest's Memoir^ 
mark the $?eal with which the Academy took up. thi& quesrt 
tionj aad prove, that its members ^ivercL as little scrupu-t 
loujs, as Mr. Demarest himself, about the means they mad^ 
use of, to support a favoutite opiilidn, wJiich they, were 
told, by its author, would be useful in furthering their; 
grafnd scheme. 

In thk precis, the Historio^apher of the Academy makesi 
two assertions, obviously decisive, on the quiestion^ if ad-** 
wiitted to be true: he says, 

'* Almost eyery where,, basalt is found mixed. with scoria;"'^ 
♦hd " all known volcanos ace accompanied by masses 
« of basalt/' 

Afte* 
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After two such clear ^aajid^positive assertions, so conclu- 
sive to the pointv and. frc^ such authority, it is not sur- 
prizing, that the ;W<^14 ^hould iitipUcitly adopt an opinion 
so effi^cjUifillj $upport:ed. 

But, as Mr.. Dej^iiia^ ©bject in inyenting this the- 

ory^ the tendency of his opinions, and the use to which 
he meant to apply them, are now fortunately discovered, 
L hppe to be jCixcused, for requesting the public to rally 
a Jittif, and to ex9,mine into the truth of these positions 
of the Aca^^y, .^Ijatr havQ^ no doubtp contributed much 
to accredit th^^ a volcanic 

origin. 

As to the first, that &fl^/^ is almost eOery whtre found 
mixed with scoria j the obvious mode of ascertaining its 
truth seems to be, an examination of the accounts, given 
by respectable writers, of different eountries, where basalt 
has been foun^J; and I begin with Egypt, where it seems 
to have Been fitst noticed* 

Egypt has jQfver been suppo^^d a volcanic country; 
nor does the place, where Stralio found basalt, bear any 
marks of the irregularity of |up|a<|e, the necessary effect 
of volcanic eruptions; for Strabo describes it as ia level 
plain, through which he drove in a chariot. Mr. Desma- 
rest himselfi who mnst have been well acquainted with 
volcanic countries, is so httle pleased with this account 
of Strabo% that, riotwithst^ndii^ his ki^mva accuracy^ he 
endeavours txxi<iyaJUdate his testimony, on the authority of 
Norden and Poqocke. Still, haweyer^ the scoria of the 
Academy escapes thera all. 

¥^ Thp 
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The next place I shall mention, is Haut Vivarois, de- 
scribed, by Mr. St. Fond, as an extensive basalt country, 
reaching all the way to the Loire, abounding wish basalt 
mountains of great elevation, huttes isoleSsj and articulated 
prisms: but he expressly tells us, that the volcanic fea- 
tures and productions have all disappeared; lavas or scoriae 
are never mentioned. 

Mr. Dolomieu, another sanguine advocate for the vol- 
canic origin of basalt, and also a friend of Mr. Desma- 
rest, was much surprised, when he found Lisbon situated 
in a basaltic covmtry, without a single volcanic feature, 
or production; no scoria, as he expressly tells us. 

The late Dr. Gillan, who accompanied the Chinese em- 
bassy, seems to have paid great attention to volcanic mat- 
ters, wherever he met with them; yet, when he found 
columnar basalt at Rio Janeiro, he neither mentions sco- 
ria, nor any other volcanic production. 

Sir Joseph Banks gives us a most excellent account of 
the basaltic island of StafFa, with its magnificent colon- 
nades, and neat prisms; yet he does not mention a single 
volcanic matter; and I can scarcely think, that scoria 
would have escaped so accurate an observer. 

Mr. Ferber, Mr. Strange, and Mr. Saussure, tell us of 
columnar basalt in the Veronese and Vicentin, but take 
no notice of any scoria. 

Mr, Ferber, also, gives a particular account of different 
varieties of basalt at Bolsena, but looks in vain for volcanic 
features. The crater is gone, or buried in the lake, as he 
conjectures, and no mention of scoria. 

I add 
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I add, to the countries abounding with basalt in co- 
lumns, among which scoria is not found, the county of 
Antrim, which I have carefully examined. 

The Historian of the Academy is not more fortunate in 
his second position on this subject, though he puts it 
with more confidence, and more generally- He Skys, " all 
" known volcanos are accompanied b^i masses of basalt/^ 

The reader will scarcely expect, that it is to the friends 
of Mr. Desmnarest, and to the advocates for the volcanic 
origin of basalt Mone, I wilL have ifecoiirse, for the 
contrudicicM W tM^ aferli^E 



Mr. Strange^ our resident at Venice, at the time this 
theory came in fashion,, publishes a geological letter in 
Viaggi di To^zetti, in which he says, ^* basalt prisms arer 
" admitted, rfa jpm braid chirnici et fisici mdderniy to be 
** volcanic crystallizations ;"" and that such pillars have been 
discovered in the Veronese, in the Euganean Hills, and 
also above Valldagno^ whence he expresses some surprise, 
ttiat the^ l^i^' sftbtthi be,, as it were, peculiar to the 
Venetian territory; in the rel^t of Italjr found at Bolsena 
alone; and not ^t all in tlie MnpBiifl ?>l ]^k]^les, thm0i 
abounding with ^o rnuny mlcunic phienoMenk* ^ 

The next authdritjr I shidi ^irote, in cbhtoradictibil to 
this genfeM asserti6ni is thlat of Sir William ^dihilton; 
who lets no opp6rtunity eseape hiih,: of pfoViiig his at- 
tachtttfeiit to Mr. Besmaife^t4^ theor;^. . &tit Barbnet had 
examined Vesuvius mdre frfeqii more care, 

th^n aiiy ottieJr p^oti" eteif did; add, liot findihg any ba- 
salt 
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salt upon it, thinks it necessary to jiccount for a fact sa 
hostile to his favourite theorjr. He says, " the basalts were 
*^ all carried off fr^om Vesuvius^ to fuake Roman roads." 

I will not presume to comment on the conjecture of so 
zealous a naturalist; and, as he ^stabUshes for me the total 
want of basalt, on this theatre of his repeated observa- 
tions, I will, in n^y turn, admit, that he accounts satis- 
factorily for its disappearance from this volcano. 

But the same conjecture will not account for the want 
of basalt, at the volcanos of Madeira, TenerifF, or the Isle 
of Amsterdam, which Dr^ Gillan examined carefully, with- 
out noticing a particle of basalt. 

The late Mr. Forster accompanied Captain Cook in his 
second voyage, undertaken isoon after the publication of 
Mr. Desmarest'B Memoir, and avows his adoption of the 
volcanic theory; yet, though Mr. Eorster paid the greatest 
attention, both to basalt, and volcanic .productions, he 
appears never to have found them together in the same 
place. His testimony bears directly against the confident 
position of the Academy.; foi iie found undeniable marks, 
that proved the existence of former volcanos^ at St. Jago, 
at Huaheine, at JBolabola, at XJlietea, at Easter-island, 
at the Marquesas, at St. HelenQ,, and at Ascension-island. 
He also found vokanos, actually burning, at Tanna, and 
at Ambry mm; -but at not one of these places does he 
take notice of any basalt. Yet his observations at Otaheite 
and New Zealand, shew,^ that he was well acquainted with 
it; and, from his having, for a time, mistaken trees for 

basalt 
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basalt pillars, he shews the subject was. much in his 
thoughts. 

It would be tiresome to- lead the reader about the 
world, naming the different volcanos, scattered over its 
surface, where a particle of basalt has never been noticed^. 
J have already given him sufficient materials^ to enable him 
to form a judgmentof the fairness with which the Academy 
of Sciences iishters in Mr. Desmarest^sMemoif. The world 
will no longer be at a loss to account for the rapid' success 
this theory has had. It can Judge now, with what a prepos- 
session, in its fevoun a rtad#^wM Irbni the Prem to 
the Memoir^ when he finds its object is to prove^ that there 
is an actual connection between certain productions of na- 
ture, which he has, the moment beforeibpen assured, from 
the highest authority, are invariably fbund together; 

But it is not by the weight of authority, nor the prect 
pitate assent of the public, that our judgment should be 
regulated* on philosophical subjects; nor because Mr. Des- 
marest's intentions haire been discovered, to; be hostile to 
whaV we have been used to respect, are we,- therefore, at 
once, to tondemn his opinions, tbt uai^mperately examine 
his Memoit-, and tfy, whether it be enlitidd^to the? credit it 
has obtained. Here l^must request the reader to observe, 
that it is not the merits of the- Volcanic Theory I-am, at pre- 
sent, proceeding to discuss 5 but simply* those t)£ Mi*. Desma- 
rest's Memoir, admitted, on all sides,' to^be^tJie basis upon 
which the Volcanic Theory rest^ If this shall be found insuf- 
ficient tO' s^istain it, L will, next examine, what support it 

receives 
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receives from its other numerous aixd zealpus advocates; aiid 
then I will proceed to try, Ayhether this opinion be reconcik- 
able, or not, to the facts ixx my owjft basaltic country 

MR. DESMARESrS MEMOIR, 

Mr. Desmarest states, tliat, as he travelled through the 
inountains ofAuvergue, hp examijied the extinguished vol- 
canos, of which that country is full; and found, that currents 
of lava had issued from them in such abundance, as to cover 
a district eight or i4^e league^ ia diaqa^^er. Hq gives us a 
map of this district, and affects to trace the several currents 
upon it, with great accuracy. 

He observed, that when these currents were broken by 
mountain torrents, or other causes, the perpendicular face, 
so laid bare, was often composed of prismatic pillars, ge- 
nerally articulated, and exactly like those of the Giant's 
Causeway, in Ireland. 

He tells us, also, that he has traced these currents up to 
the crater itself. 

From the situations and circumstances, under which Mr. 
Desmarest found these pillars^ he infers, they were formed 
by the fluid lava assuming these shapes as it cooled. 

Such are the observations and inference, upon which the 
whole theory of the volcanic origin of basalt is founded ; and 
it is plain, that, if what Mr, Desmarest pronounces to be 
currents of lava, are proved to be actually such, his con- 
clusion is irresistible^ 

The 
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The question at issue, is tlius reduced to a mere point. 
Were these currents of lava? or were they not? 

On a former occasion, I had the hardihood to diifer from 
Mr. Dolomieu, on the subject of the basalts of Sicily, which 
I had never seen; and attempted to prove, from Jm own 
facts and admissions, that what he pronounced to be cur- 
rents of lava, had never flowed from any volcano. (Biblio- 
theque Britannique, No* 144.) 

A similar attempt, in the case of Mr, Desmarest, will, I 
hope, be deemed more excusable, for two reasons ; the first, 
that he himself has set me the example, by discussing the 
features, and products, of my country, which he, also, lias 
never visited. 

The second, that, as Mr. Desmarest, on the spot, confesses 
his doubts, and hesitates about pronouncing on his currents 
of lava; 1 hope I too may be forgiven for having my doubts, 
and that I shall be excused for examining these facts, which, 
it will appear, staggered himself. 

The first seems to have been> the solitary 7nasses of basalt t 
which he found in great abundance; for he admits, had 
these been all, he never could have pronounced basalt to 
be lava. 

He is again puzzled, and confesses, that often he cannot 
find the volcano itself, at the upper extremity of the current 
which issued from it. 

But the fact, which seems to have embarrassed him most 
of all, was, the groupes of pillars he found standing vertical 
on the summits of hills. These, he confesses, cost liin^ niuch 

c reflection. 
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reflection, before he could account for them; which he does, 
at last, by considering the suite of degradations, and the de- 
composition^ by which so many materials had been carried off. 

1 must confess, it is not surprising, that Mr. Desmarest 
should be much puzzled at finding a material, which, ac- 
cording to his theory, must have been in an high state of 
fluidity, settling itself on the summits of hills : yet this is a 
situation, for which columnar basalt seems to have a strong 
predilection, as well in Vivarois, and the North of Ireland, 
as in Auvergne. 

These difficulties, Mr. Desmarest has been able to get 
over, at least, to his own satisfaction, without giving up his 
theory. With others, he is not equally fortunate: he tell» us, 
page 720, that he found prismatic masses, qui ne tiennent a 
rien, which, by their disposition, exclude all correspondence 
with currents of lava, or with volcanos. These, he says, we 
are under the necessity of supposing, were fused and cooled 
on tJie spot. 

Here Mr. Desmarest admits, that his theory does not ac- 
count for the formation of all columnar basalts. Somey he 
confesses, are out of the reach of voJcanos ; and he is under 
tlic necessity of inventing a new operation of nature for the 
purpose. And, since it is plain, on inspection, that fluid 
lava could not have travelled to the place where he found 
these basalts, he is obliged to fuse something, on the spot, for 
his purpose; without condescending to give us the shghtest 
account of these new and occasional Jires, or of any circum- 
stance attending thenu 

Mr. 



47 

Mr. Desmaresf s induction in this case, and which is per- 
petually adopted by those of his school, is short and clear. 

He fivst assumes J that basalt is the effect of igneous fusion; 
and then it must be granted to him, that he may model these 
fires j so as to answer the end. 

His successors have, in stating this argument, a great ad- 
vantage over Mr. Desmarest; for, while he is obliged to get 
over his whole difficulty, by one grand postulate, they have 
the benefit of his authority; and quote him, like another 
Aristotle, i^e dixit i 

A new diffiMlty occ\lrred to Mr. Desmarest, which he 
does not avow* until he publishes his second Memoir. No 
doubt, emboldened by the great success of his first, he now 
discovers, that his theory cannot be 6vertumed by any facts, 
however hostile to it; and,* that his credit is so well esta- 
blished, that the w<^ld will implicitly receive any reason, he 
shall think proper to assign, for the most anomalous facts. 

He found, as he admits, horizontal strata (couches) of 
argil andf limestone^ inciimbfent on his basaltic lavas. These 
materials are hot volcanic prc>dufctions; yet Mr. Destnarest 
must account for their being found in this unexpected situ* 
ation, which he does, lightly and easily. He says, ^ these arc 
" (pour ainsi dire) a superf€etufidn^ posterior to the lavas:'' that 
is, he throws alma mater tellus into labour again, delivers her 
of tAvo or three strata; whichV happening to be placed over 
his lavas, fully ^iccount for tevfeiry thing. 

With this ingenious and philosophical solution of his last 
difficulty, Mr. Destoarest completes ^ the sum of the argu- 

o 2 ments. 



48 

ments, and evidence, Avhich Auvergne aflords, to enable liim 
to establish his discover}^ that columnar basalt is a voleanic 
production, formed in currents of lava as they cooled. 

Fortunately, however, for science^ and, I may say, for 
truths Mr. Desmarest is not the only naturalist who has 
visited Auvergne, and published an account of its natural 
history. Mr. Guetard, a professed mineralogist, twice made 
a tour of Auvergne ; and, with an interval of eight years, 
twice he published his observations, in the same Trans- 
actions with Mr. Desmarest. Should, therefore, any contra- 
dictions occur between these two gentlemen, the reader 
must decide between them as be best can: and, the bet- 
ter to enable him, I remind him, that, while Mr. Gue- 
tard seems to have no other views, but what are purely 
scientific; Mr. Desmarest has discovered his intention, of 
making natural history subservient to his purposes. 

The Volcanic Theory, as laid down, and maintained, by 
Mr, Desmarest, I have shewn before, turns entirely on one 
question, to wit, whether what he pronounces to be cur- 
rents of lava, actually flowed from any volcano ? I, there- 
fore, in comparing ]\Ir. Guetard's account of the same 
country with his, shall limit myself merely to such facts 
and observations, as promise to throw light on this 
question. 

Mr. Guetard visited Auvergne in 1752, and again in 
1760. He piques himself on discovering this country to 
have been, at a remote period, ravaged by subterraneous 
tires and eruptions. His attention seems much fixed on 

volcanic 
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volcanic objects: yet, in both tours, all these currents of 
lava escaped him; which, by Mr. Deraarest's account, 
covered a district of country, eight or nine leagues in 
diameter. 

This negative evidence, against Mr. Desnnarest^s currents 
of lava^ is pretty strong: but Mr. Guetard is so good^ as 
also to furnish us with positive evidence, dii'ect to the point; 
for he assures us, Volvic alone, of all the extinguished vol- 
canos in Auvergne, produced lavas^ in any considejable 
quantity; the others^ to not more than the thicknens of a 
few inchest; tibeir ejecti<His^ coniSfeting iiMSiiely of iiaoria, cin* 
ders^ pumices, and ashes. 

Mr. Guetard, also, giv^ (quite mcid^ntally) ^ most im* 
portant fact, decisive as to these curr^ente of lava, to wit,, the 
diameters of the craUrs; the greatest of which H^easured but 
from fiv€ to six toises (from SO to 36 feet)-; yet, if we believe 
what Mr. Desmarest calls cuirents of lava^ to imve been 
actually such, we m\ist allow, that it was through these di- 
minutive funnels such mighty torisents issued; and, in parti- 
cular^ the current, that formed th^e facade of I>adabraise, 
one hundred feet high. This I eieket, not as^ the gfeatest, 
but because Mr. Desmarest says, it issued at one jet.* 

In 

* TiiGUgh Mr. Desmarest^ who, on his mission,- had vkited Ae ItalhiQ xindSLCi« 
lian vjokanos, oftjen mentions the ^mier^^ fpom wbioh fai^ enrreote of lava issued, 
he carefully suppresses their dim^fikons;: die cUffereofie ibetween which, and 
those of other volcanos, ^owb to have produeed<^£i»^ieBibs pf iava^ teust iiistantly 
have struck every ^reader acquainted with such subjects. Sir William Hamilton 
infoTixis us, that the crater x£ Etna was tW0^ oiiks imd Ji half m circumference ; 

^lat 
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In one point, these gentlemen are entirely agreej j that is, 
in their account of the Volvic lava, which Mr. Desmarest 
allows to be quite different from his basaltic lava, in its 
neighbourhood, but perfectly resembling the Vesuvian lava, 
full of pores, and breaking in all directions, ((^asse en tout 
$ms;) while his own prismatic lava was quite compact, and 
so refractory, in the hands of masons, that the natives, who 
had a name of their own for it, pierre deragne^ and were 
well acquainted with its inutility, instantly forsook a quarry, 
when they found the stone of this species. 

Thus, by Mr. Desmaresfs account, the vdcanos of Au- 
vergne produced two sorts of lava, quite different from each 
other. The first, exactly like the lavas of all other volcanos; 
the second, totally different: in texture^ as being quite com- 
pact; inform, as being shaped into pillars and prisms; and 
in fracture, as disobedient to the tool of the workman. 

Mr. Guetard's account is more simple. He tells us, the 
volcanos of Auvergne produced but one species of lava, and 
that exactly like all other lavas. 

Should the reader be embarrassed by the contradictions of 
these gentlemen; the testimony of an author, who lived, at 

the 

that of Vesuvius, half a mile. Sir William thinks, that the craters of extin- 
guished volcanos increase in size; and, accordingly, Bracini found, before the 
eruption of 1531, after an interval of rest of 492 years, that the circumference 
of the crater of Vesuvius was then five miles. 

Sir William adds, that the craters of the extinguished volcanos, of Astruni 
and Monte Gauro, were six miles v while the smallest crater he mentions, is 
that of Monte Nuovo^ which was but a quarter of a mile. This mountain, 
however, was thrown up in one night. 
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the time of the eruptions, in Auvergne, will, probably, 
throw light on the question, and enable him. to decide 
between them. 

Sidonius Apollinaris>. Bishop of Clermont, in Auvergne^ 
in the fifth century?, describing the calamities of his coun- 
try, to which he was witness, says : 

" The mountains vomited out fire; thei^ height was in- 
" creased, by the quantity of burnt matters they threw 
" up, and which,, as they fell, heaped upon one another: 
" the wild beasts fled into the towns for shelter^'' 

We , caaomot have a jiiiiire acicttrate de^ription of Mr. 
Guetard's mountains, composed of scoria, cinders, pumices, 
and ashes; but not one w>ord of Mf. Desmarest's currents 
of lava,, which, by his. account^ covered a district, eight 
or nine leagues in diameter; and mighty torrents of liquid 
fire would have heighteaied Sidonius's picture, who ap-p 
pears disposed to be turgid. 

Mr. Desmarest seems to have suspected, tliat the obser^ 
vatk)n& he made upon Auvergne, alone, were not suffii- 
cient to establish his discovery, that basalt prisms were 
a volcanic production. He must, call in the aid of some 
other country, and shew, that in it, also,, basalt was pro-i- 
duced by svibterranean fire- 
He selected, our county of Antrim for his purpose; a 
country he had not visited, and whose basaltic wonders, 
thougk even then hiugU celebrated, had never been ex- 
amined with, care; nor, was any tolerable account of them, 

at 
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at that time, published. Besides, one pohit alone (the 
Giant's Causeway itself) had been dwelt upon; Avhereas, 
it ought to be, from the general construetion of the country, 
and the circumstances attending its basalts, that arguments 
w ere to be sought, to establish a decided resemblance be- 
tween Antrim and Auvergne, in order to lead to the conclu- 
sion he wishes to draw; to wit, that Antrim also was a vol- 
canic country. 

Two views of the Giant's Causeway, published by Mrs. 
Drury, supplied the defect of other materials. 

The tirst argument he drew from these view^s was, that, 
as they exhibit our Causeway, standing at the foot of a 
conical mountain, this must have been the volcano, whence 
the current of lava issued, in which it was formed. 

Dr. Hamilton takes pains to sheAv, that Mr. Desmai'est 
was misled in this point; which I would willingly allow, if 
it was the only instance in which lie misrepresents our facts : 
but, as, in every step he takes, he endeavours to juislead^ I 
will not precipitately acquit him, of the same intention, in 
this instance. 

His next argument, to prove Antrim to be a volcanic 
country, is, from a resemblance, he thinks he discovers, be* 
twccn the valleys of Mont d'Or, in Auvergne, and, what 
he considers as, the skirts of movmtains, in Mrs. Drury's 
drawing's, 

I must confess, I cannot discover any resemblance, be- 
tween the ftices of our precipices, in these drawings, and 

mountain 



55 

mountain valleys;* nor do I conceive a resemblance, be- 
tween the skirts of mountains, in distant countries, (even 
if better established,) to be a fact of such importance, as 
to warrant a general conclusion of their similarity, in all 
other respects* 

It is amusing to observe, with what force Mr* Desmarest 
puts this argument; how well satisfied he is with the vis 
consequenticB, and to what an extent he avails himself of it. 
He says, " je tirai de cette conformite reconnue, une con- 
" sequence, que la force de Tanalogie m' autorisoit a tirer. 
^^ Cette consequence me fit voir dans la Chaussee de Geans, 
** et dans toutes les masses prismatiques, qui se montrent 
*^ sur les bordes escarpe6s de la mer, en Irlande, en un mot, 
** dans les sommets tronquees, q'on y appercoit, Fouvrage 
'^ des eruptions, d'un ou des plusieurs volcans, qui se sont 
^* eteints, comme ceu>^ d'Auvergne/^ 

I must make two observations on this passage. The first, 
that Mr. Desmarest calls this fanciful resemblance (he thinks 
he has discovered) une conformiti reconnue^ as if known and 
admitted by all the world. 

The second, that he takes this opportunity of sliding in 
a most important fact, sommets tronquees^ truncated sum- 
mits or cones, being one of the most characteristic features 
of volcanic countries; of course, w^hen found in Antrim, 

II decisive 

'^ Since I Avrote ti)c above^ I have carefully examined Mrs. Drury's draw- 
ings, ^vhich represent our uniform facades with great accuracy. No valleys 
or ravines, cither in nature ov the drawing'^ nor any thing like the skirts of a 
mountain, 



54 

decisive on what Mr, Desmarest labours to prove, to wit, 
tliat it was once the seat of volcanic eruptions. 

Thirty pages afterwards, he resumes the topic; and, com- 
plaining of the English writers, for giving no account of 
tlie form of the mountain, at the foot of which the Giant's 
Causeway is placed, Mr. Desmarest kindly supplies their 
deficiency, and tells us, it is une cone tronqiiee. 

Now, as there is nothing in Mrs. Drury's views, which 
can be tortured, by the warmest imagination, into a trun- 
cated cone; nor, in the vicinity of the Giant's Causeway, 
any feature of the slightest resemblance to it; and, as Mr. 
Desmarest himself admits, tliat none of the English writers 
mention the shape of these mountains, it becomes necessary 
to ask, where did he meet with this truncated cone, this 
decided volcanic feature, that helps him to establish his 
resemblance, between Antrim m\d Auvergne? 

Mr. Desmarest was not aware, that, even in his own time, 
his intention, " to make such observations in natural history^ as 
" would very well enable him to give the lie to Mosesj'' would 
be in possession of the public; or he probably would have 
been more cautious, how he exposed himself to a retort 
from any of Moses's friends; 

Glib runs the tongue, with words iinnuniber'd fraught; 
And gives you back as good as you have brought. 

But. 



But, as I perceive, from the late publications in the National 
Institute, that Mr. Desmarest still wields his pen, I trust he 
will explain. 

All that remained, to enable Mr. Des^marest to complete 
his proof, of Antrim being a volcanic country, was, to find 
the scoria, which, he well knew, was admitted, bj all na- 
turalists, invariably to accompany every volcano. Not one 
English writer, on the subject of the Giant's Causeway, had 
mentioned the word scoria : but Mr. Desmarest assures us, 
that their not having mentioned the scoria, along our coast 
and precipices, was pure omission; and, as to the scoria, 
that ought to have been found on the Giant's Causeway 
itself, it was (as he tells us) all washed off by the breach 
of the sea. 

As Mr. Desmarest has been pleased to give us so much 
information, about our county of Antrim, which he never 
saw ; I think the least I can do is, to return the obligation, 
and giv^e him some information, relative to his Auvergne, 
which I have never visited. 

li, therefore, venture to assure him,, that Auvergne was, 
originally, a basaltic country; with its materials, arranged 
by the hand of nature, precisely in the same manner, as 
they are in Antrim, and, I believe, in all basaltic countries: 
that is, in extensive strata, horizontal, or nearly so; exhi- 
biting flat terraces, accumulated upon each other, in several 
tier; often abrupted into perpendicular facades, displaying 
the prismatic and columnar construction of tlie basalt, of 
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which they are composed; and that some of these strata 
are (as with us) oftea red or ochreoiis. 

That this Avas the original construction of Auvcrgne, I rest 
upon the authorit}'' of Mr. Desmarest's own Memoir; v/here 
the corresponding circumstances of the two countries are 
detailed, in a manner not to be mistaken. For instance, 
he tells us, page 706, that his prisms rest upon a stratum 
of tores cuites^ as our own often do upon an ochreous stra- 
tum, strongly resembling baked earth, or brick. 

Page 730, he says, the strata form phmeurs etages, on 
ranges horizontales : and again, page 737^ the same words 
recur. Page 730, terraces assez etejidues, platforms and ter- 
races, perpetually occur; and the perpendicular facades, 
common to all basaltic countries, are to be mqt with, as 
well as his tetres cuites^ in almost every page. 

From this account of Mr. Desmarest, it is plain, that the 
original materials and stratification, of Antrim and Auvergne, 
were precisely similar: but we have had the good fortune to 
remain undisturbed, while Auvergne has been ravaged by 
destructive eruptions. One at Volvic, more tremendous 
than the rest, poured forth vast torrents of lava ; while the 
others, more diminutive, emitted only lighter materials, sco- 
ria, cinders, pumices, and ashes.* 

Mr. Strange (whose adoption of Mr. Desmarest's theory 
I have proved before, by a quotation from his geological 

letter 

^ These latter were, probabl}^, some of the eruptions, to which Sidonius 
Apollinaris wus witness; while, in all likelihood, the great eruption of Volvic 
happened at an earlier period. 
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letter to Toz^etti) was much astonished, when he came to 
visit Auvergne, that, in no one instance, he found prisma* 
tic basalt near to any of the volcanos : a fact, which seems 
to have much weakened his beUef in the Volcanic Theory* 

No doubt, it must have appeared very extraordinary to 
him, that no connection or continuity was to be found, be- 
tween caw^e and effect; between the volcano, and the lava 
that had issued from it, Mr, Desmarest, aware of this ob- 
jection to his theory, anticipates it; and undertakes to ac-* 
count for this extraordinary circumstance. He tells us, that 
it is only at a great distance from their craters, that the cur- 
rents of lava are able to disentangle themselves from the 
scorified matters. 

Thi^ important fact, of the constant remoteness of the 
basalt from the volcanos, thus fully established, by the tes- 
timony both of Mr. Desmarest and Mr. Strange, is not very 
difficult to account for; as the volcanic ejections must, in 
every instance, have covered the original basalts, in the vi- 
cinity of the craters, so that the remote ones only are left 
visible. 

The reader is now able to form his judgment, upon the 
merits of this celebrated Memoir; and to determine whether, 
in his opinion, it ought to have had such weight with the 
world, as to procure so rapid and general an assent, to Mr* 
Desmarest's theory. 

As this gentleman undertook to enlighten mankind, on 
basaltic subjects, it was, no doubt, supposed, he had made 
this fossil his peculiar study; for. 

Publico 
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Publica lex hominum naturaque continet hoc fas, 
Ut teneat vetitos inscitia debilis actus. 

Yet, I am afraid, that, Avhile, upon the credit of Mr* 
D'Alembert, we admit Mr, Desmarest to be a man of merit 
and sound philosophy; we must, upon his own evidence, 
convict him of being little acquainted with the fossil, upon 
the nature of which he undertook to instruct the world; 
and ignorant of the varieties of basalt, and the modes in 
which nature has been pleased to arrange it. 

Men of genius, and warm imagination, have sometimes 
dashed rapidly into topics, with which they had not taken 
time to make themselves sufficiently acquainted. Thus, 
Mr. Desmarest, from his zeal tc co-operate in the views 
of his friends, D'Alembert and Voltaire, may have hur- 
ried into his basaltic Memoir, before he had taken suf- 
ficient time to examine this fossil. But he has since had 
leisure enough. He saw the world, for thirty years, busied 
upon the basaltic topics he had thrown out to them: he 
alone gave himself no trouble on the subject; foi\ at the 
end of thirty years, he shews, that he is perfectly unac- 
quainted with most of the circumstances attending basalt. 

After tliis long interval, Mr. Desmarest resumes his pen, 
and publishes another Memoir, in the fourth volume of 
the National Institute, and now talks of basalt with autho- 
rity. He there tells us (page 320), that basalt pillars are 
formed by unt relraite et k reserremenfy equaUy appUcabk 
to di'siccation, 

Asjain 
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Again (page 230), he repeats the same common cause. 
retraite et reserrement ; in one case, the effect of defeca- 
tion; in the other, of refroidhseuient . 

I will not detain the reader, by shewing the folly of 
Imnping two causes for the same effect, so totally diffe- 
rent from each other, as desiccation and contraction: the 
one arising from evaporation; the other from that pro- 
perty, Avhich all solid bodies seem to have, of expanding, 
and contracting, with heat and cold. Nor will I dwell 
on the utter insufficiency of either cause, to produce our 
exquisitely neat and regular pillars, and especially their 
highly finished articulations. 

It is to Mr. Desmaresfs total ignoratice of the facts, 
attending this fossil, I call the attention of the reader: 
for each cause, to which he ascribes the formation of 
basalt pillars, necessarily supposes intervals between them. 
Every one knows, that, on desiccation, cracks and inter- 
vals are produced : and Mr, Desmarest himself (page 222), 
explaining the formation of basalt prisms, by the other 
process, contraction in cooling, says, " leur faces sont le 
" result at des fentes verticales/' 

But, unfortunately for Mr. Desmarest's credit, in basalt, 
there are no intervals, no fentes, between the prisms, or 
pillars: all are vmited together, into one solid mass, sepa- 
rable from each other; but it is by external causes alone, 
that they are actually separated. It is true, the pillars, in 
our facades, sometimes exhibit ver}^ small intervals, betwecU' 
Avhich, as Sir Torbern Bergman says, the point of a knife 
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€an scarcely pass: but, even these are limited to the sur- 
face; and, probably, the effect of contraction, and dila- 
tation, from the variation of temperature, in our atmo- 
sphere. For;, as we qtiarry farther in, the mass soon be- 
comes solid: even the surface itself is frequently without 
the slightest intervals Between the prisms or pillars. I 
refer the naturalist to two points, where he can easily get 
access to the foot of the precipice; the S. E. point of 
Portmoon, and Grace Staple's Cave, at Carrickarade : in 
both places, the facade i^ neatly columnar and prismatic, 
and alfeo coilipletely solid. 

As this want of intervals establishes, both the inade- 
quacy of jthe causes, which Mr. Desmarest assigns, with 
so much confidence; and, also, proves his OAvn total igno- 
rance of basalt, in its natural state: I will mention two 
facts more, which must put this point past a doubt. 

The first; that a fall of 200 feet has not been able to 
separate the prisms, composing the prismatic masses, 
whicii have fallen down the vast perpendicular precipice 
at Pair-head. 

The second; that the hollows, on the surface of the 
Giant's Causeway, are as staunch as a bason, and hold 
the ^yater, that collects on them, from . rain, or the spray, 
until it evaporates; whereas, it would soon find a passage, 
through j\ir. Desmarest'^s intervals, if such existed. 

Though this gentleman has given us opportunities enough, 

of discovering his ignorance of a subject, upon which he 

has brought so much attention; I will trouble the reader 

but with one instance more. 

He 
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He had told us (page 222), that the prisms are always 
vertical: and again, (page 231), he generalizes, and makes 
this not an accidental position, but a matter of necessity; 
assuring us, that, " in lava^ the result must be a vertical 
" prism '^ 

Had Mr. Desmarest paid any attention to basalt, he 
would have known, there are different varieties of it, which 
directly contradict his rule, so dogmatically laid down: 
some varieties, in which the axes of the prisms are in- 
different to ail positions; while the stratum, in which they 
are placed, remains perfectly steady; the axes assuming 
different degrees of obhquity, at short distances, and some- 
times undulating. 

The prisms, too, of the basalt walls, commonly called 
whynn dykes^ are always horizontal. 
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EXAMINATION OF THE FACTS AND OPINIONS, 

GIVEN BY DIFFERENT ADVOCATES 

:F0R THE VOLCANIC ORIGIN OF BASALT, 

WHO FOLLOWED MR- DESMAREST; 

TO WIT» 

MRvPAi;jA« UB STJ FOKH, MH.I^OLOMIEII^ ME» whitehuest, 
BISHOP TROLL, ABBE SPALANiZAJifl, AND DR. HAMILT03Sr. 

VTINAM TAM FACIIE VERA IMVENIRE FOSSBM, ^17AM FALSA CONVINC£R£. CICERO. 

1 HAVE, in the preceding account of Mx* Desmaresf s 
Memoir, enabled the reader to form some judgment of its 
merit; and to determine, how far its author has succeeded 
in establishing his position, that basalt is a volcanic pro- 
duction. 

The advocates for this opinion^^ no doubt, may say, that 
its truth does not rest soleli/ on Mr. Desms^est's proofs; that 
the Volcanic Theory has many other advocates, who, per- 
haps, may support it more ably than its original inventor; 
and who may adduce new arguments and facts, which had 
escaped him: that, therefore, to judge fairly, it becomes 
necessary to examine, what other writers say in its favour; 
and to try what new lights they throw upon the subject. 

1 2 It 
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It is very true, tliis theory has been taken up by many 
others, who sheAV an eagerness to express their a])probation 
of it; but not one of them seems to think any further proof 
of it neeessary, than what Mr. Desniarest has ah'eacly 
given. Arguments, therefore, in support of this theory, 
are not to be foimd in their works, nor, indeed, many 
facts that apply to the question; but, in their stead, we 
shall find postulates in abundance; for, circumstances most 
frequently occur, hostile to the volcanic origin of basalt. 
These must be explained, and accounted for: the friends, 
therefore, of this opinion, arc reduced to the necessity of 
making postulates, which will, probably, surprise the rea- 
der, and, I hope, will also aftbrd him some entertainment* 

Mr. Faujas de St. Fond is the most celebrated, as well as 
the most voluminous writer ovi the subject. That he con- 
sidered the volcanic origin of basalt, as a question no 
longer at issue, but finally decided m the affirmative, ap- 
pears from the words, with which he commences one of 
his treatises, ** Mineralogie des VolcansJ' He begins thus: 
" Le basalte est une veritable lave^ qui a incontestablement 
*' couU!' After this debut, the reader will not expect, 
that Mr, St. Fond will be at the trouble of demonstrating, 
what he has already taken for granted. An examination, 
however, of his facts is necessary. One of them has been 
considered, by difterent writers, as quite conclusive on the 
question; and, no doubt, at first view, appears to give 
strong testimony in favour of this theory. 

Mr. 
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Mr. St. Fond describes the mountain De la Coupe, in 
Vivarois, as bearing undeniable marks, of having been once 
a great volcano; a vast crater, scoriie, and burnt matters, 
in abundance. But, the important fact is, that a current 
of lava has (as Mr. St. Fond says) run down from this 
crater, and descended into the plain, where it has formed 
an extensive pav^ de geaiis; and that prisms appear in 
the current, before it has quite reached the plain. 

Now, audi alteram partem. A naturalist, quoted by 
Mr. Kirwan, assures us, that the mountain De la Coupe 
never Avas a volcano; and, that what Mr. St. Fond calls 
a current of lava, is merely a stripe of trapose matter, 
which happens to have been laid bare. 

Here we have the contradiction direct; and one in- 
stance, of the many, from which it appears, that disputed 
points, in natural history, are now reduced to mere wars 
of assertion, upon which no reliance whatsoever can be 
placed. How, then, is an impartial inquirer to obtain 
truth, when he knows that, in the relations given by par- 
tial theorists, no respect is paid to it.'^ 

The only method I know, is to neglect the strong as- 
sertions, which betray the object of the writer; and to at- 
tend to the more minute, and apparently unimportant cir- 
cumstances, which escape him. Let vis try that mode, in 
the present instance; and, I suspect, w^e shall come at 
the truth. 

Wlien Mr. St. Fond (who wislies to make this mountain 
a volcano) talks of scoria, and vitrified matters, I consider 

him, 
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him, as using the comniou-place language of all those, who 
are anxious to establish similar points; and such as we 
meet with, in most accounts of my own country, written 
by friends to the Volcanic Theory; though, in reality, no 
^uch substances are found in it. 

But, when he incidentally mentions laves tones ^ lavas 
twisted like a rope, a decided volcanic accompaniment, 
though rarely noticed as such, I begin to believe him, and 
admit his mountain, De la Coupe, to be an extinguished 
volcano. 

Again, when I find Mr, St. Fond, labouring to esta- 
blish a current of lava, as descending from the crater of 
this mountain, and continuing its course down its side, 
until it reaches the plain; ivhere, as he saj'-s, it forms a 
most superb Giant's Causeway, of vast height; this fact is 
so decidedly conclusive in his favour^ that I begin to 
suspect him, and think it necessary to examine and com- 
pare the minute circumstances of his account; which soon 
turn out irreconcileable to its main object. For instance, 
he tells us, the whole country, from lligaudelt Enstragues, 
is one mass of Giant's Causeway* The river Volant has 
excavated for itself, a deep and large bed, edged on both 
sides by superb basalt prisms. The escarpment, on the 
right side, is chine hauteur prodigieuse: it is there plain, 
the lava has run down a diverses reprms^ to form this pav6 
a phmeurs etages. 

We have next to examine Mr, St. Fond's account of the 
current of lava, which has produced such miglity effects. 

He 
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He admits, it is only thirty feet wide; but, he says^ it 
must enter fort avant dans le profondeur de terre^ to judge 
by the profile of the causeways it has produced ; in other 
words, it should have been much greater. In another 
place, he admits its apparent diameter, to be but five or 
six feet; at leasts we can only see somuch:%con^ conceal 
the rest, which ought to he ten times as great. 

Is it not now plain, that a current, of such trifling 
dimensions, was totally insuflScient, to produce the effects 
Mr. St. Fond ascribes to it? Must we not, therefore, 
when we admit his volcano, give up his current of lava, 
as untenable? And this exactly corresponds Avith the ob- 
servations, made on the spot, by my ingenious and learned 
friend. Dr. Perceval, Professor of Chemistry, in Dublin 
College; who assured me, that the mountain, De la Coupe, 
was an extinguished volcano ; but that what Mr* St. Fond 
called a current of lava, was merely a ravine, the effect of 
some torrent. 

Lest, however, I should be blamed, for contradicting a 
gentleman, who visited the place, which I never did, I give 
up the point, and admit Mr. St. Fond's current of lava; 
which, descending the hill, enveloped some of the prisms 
of tlie pave, of which the whole country, by his OAvn ac- 
count, is formed; and which obviously existed there, before 
the volcano erupted; as did Mr. Desmarest's prisms and 
pillars, in Auvergne. 

1 have dwelt upon this fact; both because it has been 
often quoted with much triumph, and, also, because it is 

the 
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the only one I ever met with, that gives a plausible sup- 
port to the Volcanic Theory. 

I will now proceed to examine the remaining facts, (thinly 
scattered through Mr, St, Fond's voluminous works,) that 
seem, in the least, to apply to the present question. 

He found, at Montbrul, basalt prisms, at, what he calls, 
the bottom of an old crater; but, he adds, they developc 
themselves much more behind the crater, where they have 
formed a pavS de Geans^ des plus elevees. (Vol. etein. 
page 287.) 

Here it appears, by Mr. St. Fond's own account, that the 
lava has risen far above the crater: of course, if this be 
really a crater, (which I much doubt,) the pillars must have 
been formed antecedent to the eruption, as in all other 
cases. 

At Chenavari, he found a colonnade of prisms, which he 
calls the remains of a vast crater, of which the greater part 
has been ensevelie and abimee. I believe this, without further 
proof, (than his supposed revolutions,) will scarcely be ad- 
mitted to be a crater. 

At Pont de Baume, Mr. St. Fond observed a range of 
articulated prisms, supporting a stratum of a different va- 
riety of basalt. This he calls a superb coulee de lave; but, 
unfortunately, he cannot determine from which of two cra- 
ters it comes. (Page 300.) I fancy the reader will require 
some little proof, before he admits it to have issued from 
either. 

On 
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On another occasion he is more decided; for, finding 
hiittes isolees unconnected with currents of lava, he says, they 
were forced hors de, tore, by the efforts of the two superior 
craters. (Page 269.) A combination of forces, arid a con- 
junction of operations, which, 1 confess, I do not w^ell 
comprehend. 

Mr. St. Fond's account of Pont de Baume is very im- 
portant; as it describes, accurately, a circumstance, common 
to many basaltic countries, to wit, strata of columnar ba- 
salt, alternating with strata of another variety of this fossil; 
as at Staffa, Bolsena, the Giant's Causeway, and the whole 
neighbouring country. We see, too, that Mr. St. Fond him- 
self cannot reconcile this arrangement w^itli the common 
mode of volcanic formation. 

I will now proceed to state some of the postulates, which 
Mr. St. Fond finds himself under the necessity of making, in 
order to reconcile, to his theory, the extraordinary facts, 
which are perpetually occurring to him. He seems to forget, 
that the sole proof, adduced to support the Volcanic Theory, 
is, that basalt prisms were found in actual currents of lava. 
He now proceeds to invent, for his purpose, new and extraor- 
dinary operations, without assigning any reason, or proof, to 
shew, that nature ever performed any such. 

Mr. St. Fond describes, and gives us a drawing of Mont 
Maillas, which appears to be an enormous basaltic hum- 
mock, of great elevation, formed by an horizontal stratum 
of columnar basalt, exhibiting a colonnade round its peri- 
phery. He admits, no crater is to be found rjcar Mont 
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Maillas; and, from its height, it could not have been formed 
in the common Avay: he, therefore, assures us, that the in- 
conceivable force of subterranean fire, I'a fait sortir, toute 
formeS^ de Vinterkiir de terre; that is, it was forced up, 
ready made. (Page 280.) 

Though Mr. St. Fond chuses to call these, explosions of 
his volcaniques^ yet, he take§ care to inform us, that they 
have nothing volcanic but the name. For Roche Rouge, 
a pyramidal basaltic rock, 100 feet high by 60, was forced 
up, (I may say, like a peg,) par Veffort d'une explosion vol- 
caniqiie^ de Vinterieur de terre^ without being preceded, or 
followed, by any other volcanic phoenomenon; as there are 
neither scoria nor porous lava^ riulle couUe de lave^ no cra- 
ter, nor apparent volcano, in the neighbourhood. (Vol. 
Eteints, page 364f) 

Nor does Mr. St. Fond limit his volcanic explosions to 
the land only: for he assures us, that Rocher St. Michel, 
and Rocher Corneille, though in the province of Velay, 
in the heart of France, were formed by submarine erup- 
tions. (Page 341 and 344.) 

What opinion the reader will form, of these mighty 
agents, which Mr. St. Fond introduces, to help him through 
his difficulties, he must determine for himself: but Mr. 
Dolomieu considers the discovery of them, as a superior 
effort of human sagacity. He can now get over his own 
difficulties, and account for the formation of the basaltic 
mount Patenio, which, he admits, could not have been 
formed by the common volcanic process; and of Lt^ Mothe^ 

whose 
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whose pillars are 30 feet high; arid of the Cyclopian Islands, 
whose vertical pillars are covered with marine exuviae. All 
these, he says, were formed by a sort of vertical jet ; which, 
in the case of the Cyclopian Islands, carried up the bottom 
of the sea with it, leaving it on the tops of the pillars, whei'e 
it was placed before. 

I shall make no other comment, on this machinery of 
these gentlemen, than to observe, that it must have been 
managed with great dexterity; since, from their own ac- 
count, it appears, that the explosion, however violent, has 
not deranged the perpendicularity of the pillars; at least, 
at Maillas, La Mothe, and the Cyclopian Islands. 

Mr. St. Fond, though, in general, so well able to account 
for every thing, yet, on some occasions, like his friend, 
Mr. Desmarest, cannot suppress his doubts. He says, 
page 271, o?i rest stupefaity et on est d chercher^ d'ou a pu 
venir une jnasse^ aussi etoimante, et aussi isoleL 

And again, page 279? he was so much embaiTassed, by 
finding a beautiful suite of prisms, imbedded in the solid 
rock, that, he confesses, he cannot pronounce on so deli- 
cate a subject. 

Mr. Dolomieu was a friend, and a correspondent, of Mr. 
St. Fond; and a zealous, though, sometimes, not quite so 
bold, an advocate for the volcanic origin of basalt. He, 
too, has his doubts, as he candidly confesses to his friend ; 
and also his postulates, though he admits he is somewhat 
ejfraijtt at proposing them. 

K 2 liis 
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His doubts he expresses thus, in his second letter to 
Mr. St, Fond, from Lisbon. He says, " can a mountain be 
" called volcanic, which is not conic, has no crater, is 
" grouped with other mountains of a different species, 
*** which form, together, but one mass ? Can we say, that a 
'' volcano has burned in a country, where we find neither 
*^* scoria^ pMmicen^ cinders, or puzzolanaf 

I must confess, Mr. Dolomieu assigns good reasons to 
justify his doubts; which, however, he surmounts gradually; 
for he tells us, he thinks, the difficulty may be got over, if 
we concede to him, thai the agitation of the waves destroyed 
all other stmes, except the basalts. 

At length, in his fourth letter, he pronounces himself 
satisfied these mountains are volcanic, provided his postu- 
lates be granted to him; which are, '' that there have been 
'* four revolutions, in this part of the globe ; that the vol- 
"" canos were anterior to the last allusion, and posterior to 
•'' another 6'je;o?/r of the sea, which deposited the calcareous 
^' strata, upon which these lavas are placed/' 

Mr. St. Fond is just as ready as his friend, to make use of 
revolutions^ submersions^ and deluges^ to help him to get over 
the difficulties, which his favourite theory has to encounter. 
He found, at ChamMelle, in Vivarais, what he calls a cur- 
rent of lava, attended by many circumstances, incompatible 
with the state of fluidity he ascribes to it. For instance: 

This lava has not only been able to penetrate the hai^d^st 
calcareous rocks, mats encore d'lj circukr, tantot dans nyie sens, 
tantot dans une autre; to cut, transversely, strata of consider- 
able 
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^h\e thickness; and thus to traA^el {^oyagei^) more than six 
thousand yards, without being impeded by -such barriers: 
and, what seems still more extraordinary, this current has 
not <^aly descended the declivity, but has also ascended 
(jescaiajdh) tte skirt of the mountain, et$est Sk'^i jusques swr 
m create. 

The postuktea Mr. St. Fond makes, to enable him to 
e;xplain this singular fact, are, that the volcano was sub- 
marine; that the current of lava, as it flowed along the 
bfittoiyi of th^ s«a, impinged lagainstfcfce mountain of Cha- 
xrmmlhr at that tiiiie, as wdl as all the ^^ithet naouf^tains in 
its vicinity, submerged, par fefet de qaelq^ie grand revolti^ 
tion. And .w^e must presume, (as we nmv find them highly 
elevated^) tha^t they wei?e^ raised again, by some other as. 
powerful revolutixMi. (Mjin. des Volcaiiis^ chap. 13.) 

I hop^ to be eixcwsed, for having dwdt so long upon 
Mr. St.jFojad and Mr. Etolomieu. They are admitted ta 
be the jaiost*«mflflaeM writers on this question; and they are 
both spoken of, in the highest terms, by Mr. Kirwaji and 
Dr. MamiBtCRnk Yiety notwtdkstauid^ng tMs houcAirable testi-- 
mony, from jDQ)en decidted^y att^hod td- tbi ittellgion 4:hey 
profess^ I. cannot help ;sqspectijng, l tbat 3tot^ MrUSk; Bondv 
and Mri Bolamieia, were m the cottpfid^nce of Mf* ^smareist; 
aK^qiminted mtia his /object^ whi eh we ba.^e a(icideftt}aUy dis- 
covered; and tbat they Avere his associates, in carrying it 
ifttppffeati! Irtiat they -Ibotii leaded itoitthe samfe O0iiei4ision 
he fwisih^d to idrawv appears^ fi-^wd many passages ip their 
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Tvritings, es}>ecially where they find basalts covered by cal- 
careous strata. 

Of Mr. St. Fond I know little, but that he was the 
friend and correspondent of the Duke de Rochefoucault 
and Mr. Desmarest, as well as of Mr. Dolomieu. Of the 
latter we have better information. We know that he was 
an ilhiminatus of the first drder; a member of the Lodge 
of the Nine Sisters, with Rochefoucault, Brissot, Condor- 
cet, Ciarat, Pethion, Dan ton, Bailly, and other leaders of 
the anti-christian and anti-monarchical conspiracy. We 
find him active in revolutionizing Malta, and imprisoned 
for similar attempts at Naples. 

But, whatever may have been the ultimate object of 
these gentlemen and their associates; they pursued it 
with such activity, that they inspired their followers with 
the same zeal for making proselytes, which they possessed 
themselves; and the same contempt for truth, of which 
their leader, Mr, Desmarest, had set them so striking an 
example. 

Though I do not suspect the naturalists of the British 
Isles, to be, in the least, privy to this conspiracy; yet, 
some of them seem to have adopted the French mode of 
supporting favourite theories; and to have modelled the 
facts they met with, so as to make them serve their pur- 
pose. 

One of these gentlemen, indeed, Mr. Whitehurst, a mi- 
neralogist of some eminence,, seems to have improved upon 

the 
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the French stile; for he misquotes. He tells us, '' Mr. St, 
" Foncrs treatise contains many instances, of basalts being 
" absolutely a part of the matter, which flowed from a 
" volicano, in a state of liquid fire; which evidently ap- 
'' pears, from the same mass of lava, situated near its 
" crater, being wholly, or in part, columnar/' 

I wish Mr, Whitehurst had been so good, as to name 
the pages, Avhere these instances are to be found. I cer- 
tainly never met with any thing, in Mr. St. Fondas works, 
to warrant the strength of this passage. It seems, also, to 
have escaped Mr. Whitehurst, that Mr. Strange (as I have 
stated before) positively denies, that columnar basalt is to 
be found in the vicinity of a volcano : and Mr. Desmarest 
himself, aware of the awkwardness of this unexpected fact, 
feels himself under the necessity of accounting for it. 

Mr. Whitehurst, too, seems as ready, as his French pre- 
decessors, to make postulates, to enable him to get over 
his difficulties. I have shewn, in more instances than one, 
the modes they nave devised, to account for the total want 
of volcanic features, in countries, according to their theories, 
decidedly volcanic. Mr. Whitehurst's conjecture is new : the 
reader must judge of its ingenuity. 

He says, " an immense tract of land, towards the north, 
** has been absolutely sunk, and swallowed up into the 
" earth, at some remote peiiod of time, and become the 
^' bottom of the Atlantic ocean:'' 

Whence, " he is almost tempted to think, that Ireland 
*' was, originally, a part of the iskmd Atlantis; which, ac- 

" cording 
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^' cordiiig to PlatoV Tima^us, was totally swallowed, up t)y 
'^ a prodigious earthquake/' 

H^re (for we im\st not; press upon the contradictory ac- 
count> of the ^suh^raersiouj^iri on^: place, of a part; in; the 
other ^; Off I tlpNS ! wA# W^^d) i >vq . h^y ^ ^ <?^i^pi^ tp sol u tk^n^ j of 
the difficulty: frhjB^ypkanos were all m. the p^^i^t^ called At- 
la^tisi theij: laiKft^^pi^ead into!t.he part i^ow icalted Irelai|d; 
the former; was swallowed up^ hut ; the J^tt^^^peniains.q 

Mr. Whitehurst: can also iixisre^i^sent f^ct^, with greatr 
ease amd con^dence. The vo<:ks> , at, J^prtruah ; strand, he 
says, , "^ cQus^isi aUo^thqn ojfy^.Vfams ^. ^Imk ]^apai m m^emfly 
" replete with bladder hol^^ that Jt^pe^ 
*' 7ia (^ won; cin4^%\4^Wr^^^^^^.> J^^^ ^^tpk^j l^^i^t -doubt of its 
'^ bemg a vo^c^nii^ pivfhiQtion.'' (Page24gf.) 

These roqks, at Eoytrpsh str^adj* a^ioppp^ite to my door. 
I have often ex8fingfine4:thejH5 and afiirn(j,| thej^j^ire composed 
of strata of^ solid table J3asalt, someitimes . tl^^ickly studded 
with zeolite : t^jeir ; fracture, like that of other basalt ; no 
resemblance whatsoeyer to ^con'a; Aor da they coutgin^ a? 
single Wadder hole. ; I can also assjure the ^ reader, that 
Mr* Whitehurst did not alight i from his horse, to , examine 
these rocks, which, by his^ own account,, so effectualjy esta-t 
blish his favourite- theory. 

gladder Jiole^^ of^ internal , cavities, (1 port nell intermj' 
are admitted,:, by most of thpj foreign naturalists, to be es- 
sential to lava. Mr. Kirw^n assigps. the reason ; as siich 
cavities are thf[,ne<jes^ry effect of tl^^ fusion- of earthy sub- 
stances. Henpe it comes^ that the advoc^ite^: for the igneous 
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origin of basalt, are so ready to give this fossil pores and 
bladder boles. For my own part, I never met with, in any 
of our basalts, internal eavities; except such as once con* 
tained water, or those from which zeolites had fallen out; 
and even tliese very rarely. 

I shall now proceed to two other facts, which seem to 
countenance the volcanic origin of basalt. 

The first is stated by Dr. Troil, who observed in Ice- 
land, as he tells us, ^* basalt pillars, peeping out from 
" among the lava, and still oftener from among the tufa.'' 

Iceland is, unquestionably, both a basaltic, and a volca- 
nic country. The question to decide here, is: wei^e these 
pillars formed out of the materials, among which they 
appeared? or, was the coincidence accidental? Now, as 
I apprehend, no one will maintain, that the tufa was 
formed into basalt pillars; they must necessarily have been 
enveloped by the tufa, that fell among them. Tlie reader 
is, then, to determine, upon these scanty data, (for Dr. 
Troil does not give much assistance,) if it be not proba- 
ble, that the pre-existing basalt was enveloped by the 
lava, as well as by the tufa; and if so, the original ques- 
tion rests as it stood. 

The only remaining fact, that has come in my way, that 
seems to apply to this question, is related by Abbe Spa- 
lanzani. He found, at the bottom of the crater of Vol- 
cano, in the Lipari Islands, '' pentagoual basalt prisms. On 
" looking up the sides of the crater, he perceived, they 
** came from a great bed of lava, almost vertical; divided, 
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in its length, into articulate prisms: the lava, in which 
" they were, descended to the ground, and was incon- 
*^ siderable/' 

I must observe, that Spalanzani, as well as other ad- 
vocates for the volcanic origin of basalt, generally uses 
the terms, lava^ and basalt^ as synonimous; and that Spa- 
lanzani talks of the volcanos of Ireland, and of Antrim, 
with as much ease as Mr. St. Fond, or any of them. 

The very critical situation, in which these prisms were 
found, to wit, the bottom of an unquestioned crater, 
will, I hope, procure my excuse, for entering into a mi- 
nute investigation of the circumstances attending them, 
as related by the Abbe himself; and I will argue from 
his own facts alone. 

Had this lava been melted in the crater, accompanied 
by an effervescence, and then a retimite^ to which Spa- 
latizani ascribes the formation of the pillars; it must have 
obeyed the laws of other fluids, and assumed an hori- 
zontal level: but never could have formed a narrow, ver- 
tical stripe, the lava of which scarcely reached to the bottom 
of the crater. 

The material, too^ of which these prisms were composed, 
is very important. Their base, Spalanzani says, was petro- 
Bilew: that he was well acquainted with such lavas; in all 
of which, the jpetrosilex bore strong marks of fire. On the 
contrary, the petrosilex^ in these prisms, had not suffered 
the slightest alteration from the fire, although it is very 
certain they had hen fused. 

Now, 
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Now, this certainty, that these prisms had been fused, 
arises solely from the admission of the general position, that 
all articulated prisms were once fluid lava. Withdraw 
that admission, and then the total want of any mark of 
fire, on this petrosilex, is little short of demonstration, that 
it never had been in fusion. 

For this we have good authority. Mr. Kirwan (Trans. 
R. I. A. Vol. V. page 7th) tells us, " petrosilex and other 
" fusible stones have a quite different aspect, when they 
" pass through a state of fusion, from that which they 
" present in their natural state/' 

These two circumstances, extracted from Spalanzani's 
own account of this horrible place (as he calls it), induce 
me to believe, thkt these prisms also (though found in so 
critical a situation, as the crater of an existing volcano), 
like the others, I have already mentioned, were antece- 
dent to the first eruption. 

Thus, it appears, that every fact, stated by the advo- 
cates for the volcanic origin of basalt, when minutely ex- 
amined, leads to the same conclusion; that the basalts, 
supposed to be lava, existed, previous to the eruptions, 
or formation of the volcanos. 

I would be glad to know, what ideas the advocates 
for this theory annex, .to the terras they are perpetually 
using; granitic lava, porphyritic lava, or, as Spalanzani says, 
petrofilex lava: unless it be, that granite, porphyry, and 
petrosilex, were the mother stones, from the fusion of 
which, these lavas were formed; and, that the more com- 

^ S mon 



80 

mori lava, generally called, by these gentlemen, basaltique 
lavcj is merely fused basalt, as was first suggested, 1 be- 
lieve, by Mr. Werner, 

Hence, we can easily account for the resemblance be- 
tween basalt and lava: and we are no longer sur- 
prised, that chemists have proved them to consist of ex- 
actly the same materials, and in the same proportions. 

AVhether Mr. St. Fond was aware, or not, that lava was 
merely fused basalt, I will not presume to inquire; as 
lie is perpetually asserting the contrary. Yet, it appears 
rather extraordinary, that the truth of this proposition 
should have escaped him; as Mr, Werner could not have 
demonstrated it better, than Mr, St. Pond himself has 
done, in the fourteenth chapter of his " Mineralogie des 
" Volcaiisr 

The title he gives this chapter is, " Basalt e^ et Laves 
" compactes^ passant d I'etat des Laves cellulaires:' and he 
tommences it, by pronouncing, " les laves poretises doivent 
*^ leiir origine d lave compacted on hasalte recuiteJ' He then 
tells us, " art pent iniiter en petit ^ ce que la nature execute 
'* en grand:'' which he explains, by shewing, that, while 
nature fuses basalt, and turns it into lava, in the craters 
of volcanos; art can do the same thing en petit^ and 
change the basalt, of which lime-kilns are built, into po- 
rous lava. 

This he confirms by a specimen, which, though the 
work of art, *' n'cn est rnoins propre a repandre du jour sur 
^' la theorie des laves poreuses/' 

His 



81 

His comment, upon this specimen, I shall also give, lu 
his own words. 

" IjOU voit dans cette echantUlon^ des yarties^ ou la lave 
*^ est encore hasaltique; tajidis que le r est e est entierement chan" 
" g6e par raction du feu^ e?i lave poreiise. — Le passage du ha- 
^' salte^ et de la lave compacte^ a Uetat de lave poreiise^ est 
" ici fait par gradation J' 

I suspect this specimen of Mr. St. Fond, to be similar 
to the one, found by Mr. Whitehurst, at the Giant's 
Causeway, among the fragments of lava, as he calls our 
rubble, " a piece of iron ore, vitrified on one side: which 
'* is some testimony, that the substances, supposed to be 
*' lava, have, also, been in a state of fusion.'^ 

This must have been a paltry volcano of Mr- White- 
hurst's, that could vitrify but one side of this fragment. 

Dr. Troil, too, found, on the shore, in one of the wes- 
tern islands of Scotland, a fragment, as he says, " exte^ 
'* riorly^ full of holes j and^ in a manner^ burnt!' This he 
sent, in great triumph, to Sir Torbern Bergman, as a 
proof, that volcanos had once burnt in these islands. 

Had either of these gentlemen looked around them, 
they would soon have found the craters, in which their 
respective specimens had been acted upon, to wit, the 
ruins of kelp-kilns^ with Avhich the shores in both coun-i 
tries abound. Upon the walls of these, the fire produces 
the same effect on the basalt, of which they are built, as 
the same agent does, at Mr» St. Fond's Ume-kilns, 

An 
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An arch friend, amused at the discoveries these saga- 
cious gentlemen were making, in natural history, gave me 
a neat view of the profile of the cliff, beyond the Giant's 
Causeway; Avith a kelp^kihi^ burning on the Causeway it- 
self, and people busily employed^ Underneath, he gave 
the following explanation: 

The natives^ at the Gianfs Causeway; making lava for Dr. 
Trail and ilfr. Whitefiurst. 

A new theory has sprung out of the, volcanic one; as 
maintained by Mr. Desmarest, and the other gentlemen, 
whose works I have Jtist now observed upon. Of this theory, 
1 cannot avoid taking notice; since it is warmly defended, 
in his Letters on Antrijn, by Dr, Hamilton, whp spent much 
tin>e in our basaltic country ; and also (as I hear) supported, 
from a chair in our university, by a gejitleman, whose able 
discharge of his duty, as professor, ^ jhas done him much 
honour. 

This theory supposes basalt pillars to be formed, by crys- 
tallization, in the interior of the craters of volcanos; and 
not, as hitherto supposed, in the ciurrents of lava. And 
Dr. Hamilton (Lett VIL Part 2.) labours much to prove, 
that currents of liquid lava are totally unfit for the forma- 
tion of crystals; while ^^ the inieriar of the mountain^ at its 
" lompsi base^ beneath the surface ofjfte earthy'' iis admirably 
adapted for the purpose. 

This new opinioq seems to me to be founded, on a total 
dereliction of Mr. Degmaxpst's. premises, and a pertinacious 
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adherence to his conclusion. Had Dr. Hamilton forgotten^ 
that the only proof ever giv€n, of the igneous origin of 
basalt prisms, was, that they were found in actual currents of 
lava? Admit the validity of his arguments, that they could 
not have been so formed; and the question, whether basalt 
was once fluid lava? is to be taken up, de*novo, not having 
as yet advanced a single step: for the aptitude of the new 
laboratories, which the advoeates^ for this theory have dis- 
covered, proves nothing; unless they can also shew, that 
they have been actualfy fettij^loyed, in the fabrieation of 
such pillars and prisms. 

Dr. Hamilton seems well aware of the necessity of this^ 
species of proof; and promises it to his readers, provided 
they will have patience: but, he says, ** we must wail, 
" until those volcanic mountains^ which, at present, burn 
'' with so much fury^ shall have completed the period of 
" their existence; until the immense vaults, which now lie 
" within their bowels, no longer able to support the incum- 
" bent weight, shall fall itt, and disclose, to view, the won- 
*^ ders of the subterranean world: and then we may expect 
'* to behold, all the varieties of Crystalli^tion ; such as must 
** needs take place, in these vast laboratories of nature: 
" then may we hope to see banks and causeways of basalts.'^ 

I am sorry Dr. Hamilton has put off, to such a remote 
period, a proof, which would have efFeetually decided the 
question in hi^ own favour. Many naturaHsts, who now 
take an interest in it, may happen to complete the period 
of their own existence, before they are favoured with s^ueh 

perfect 



84 

jx^rfect demonstration; tind, particularly, Mr. Hoopfner, of 
Viel, who was so anxious for the solution of this question, 
that he promised a premium, of twenty-five rixdoUars, to 
whoever would satisfactorily resolve it. What a pity, should 
this gentleman be unfortunately carried off, before he had 
an opportunity of witnessing Dr. Hamilton's demonstration, 
and contemplating the magnificent spectacle he promises! 

I do not insinuate, that he relies solely on the evidence 
to be produced at remote periods : for he tells us ; ^* of such 
" phenomena as these, we haA^e even some anticipation, in 
" the present living volcanos/' 

Thus, he says, " the mountain de la Coupe rests on a 
" columnar base; whose pillars have been laid bare, by 
** the impetuous torrents of the river Ardesche; whose 
" banks are formed of columnar basalts;'' which, by this 
new theory, were formed in the bottom of the crater. 

Here we have a happy instance of the dexterity, wdth 
which modern theorists select, from the same fact, such 
circumstances, as seem favourable to their opinions: never 
troubling their readers with those tliat make against them. 
For, though Dr. Hamilton refers us to Mr. St. Fond, for 
his account of this mountain, he takes no notice of the 
current of lava, which Mr. St. Fond traced from its crater 
to the plain; by Avhich all the paves about it were 
formed, as he says: and he both states, that basalt prisms 
were found in this current; and, also, in the view he 
gives of this mountain, and its current of lava, he ex- 
hibits the pillars, in the very current. 

Of 
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Of this important fact, which Mr. Whitehurst quotes 
with triumph, Dr. Hamilton takes not the least notice; 
for, it would have been very awkward, when demonstrat- 
ing the impossibility, of basalt pillars being formed in 
currents of lava, to have mentioned an instance, where 
Mr. St. Fond, whom he admires so much, had found them 
in an actual current. 

As to the argument, drawn from JEtna> and Mont de 
la Coupe, resting on columnar bases, I must observe, that, 
from the accounts, given by Mr. St. Fond and Mr. Dolo- 
mieu, of these mountains, it appears, that the whole 
country, surrounding the latter, was formed of columnar 
basalt; and, as to jEtna, Dr. Hamilton himself quotes Mr, 
Dolomieu, to shew, that, in its whole contour, basalt pillars 
were found, and that they formed a circular cincture about 
it, from twelve to eighteen hundred feet high. 

Now, if we adopt Dr. Hamilton's theory, we must ad- 
mit, that the whole country, round these volcanos, was 
once included in their craters; a concession, which the 
reader will not readily make. 

Besides, Dr. Hamilton ascribes the formation of these 
prisms to crystallization; a principle totally different from 
that adopted by Mr. Desmarest and Mr St. Fond; who 
make the operations, by which they were formed, ana- 
logous to desiccation; and, like it, they seem to require 
exposure to the external air: and Mr. Kirwan has clearly 
proved, that basalt prisms do not acquire their regular 
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forms by crystallization; as the ditferences between them, 
and all known crystals, are numerous and essential. 

I should now (as 1 do on similar occasions) proceed 
to shew, that, notwithstanding Dr. Hamilton's plausible 
arguments, a priori, the abrupt promontories of Antrim 
(whose uncojnmon beauties, as he tells us, page 147? second 
part, resemble what will be exhibited at the grand 
opening of his vast laboratories of nature) were not formed 
according to the principles of this theory. 

But, as Dr. Hamilton has not given us any account 
whatsoever, of the volcanos, in whose craters the moun^ 
tain of Dunmull, the mountain of Croaghmore, Fair-Head, 
towering magnijicently, and the lofty cliffs of Magilligan, 
were formed; (and, to their summits, they are all composed 
of columnar basalt, by his own account;) I have no ma- 
terials to proceed upon; and must, therefore, limit myself 
to one general argument, applicable to all other volcanic 
countries, as w^ell as to our own. 

The basalts of Auvergne are arranged in plusieurs etages, 
according to Mr. Desmarest. Mr. St. Fond applies the 
same phrase to Vivarais, and says, they were formed a 
diverses reprises. The account of Sicily is similar; and, 
with us, they are invariably disposed, in successive, dis- 
tinct strata, which never could have been the result of 
fusion, in the crater of a volcano; as such an operation 
necessarily would have reduced them to one mass, 07ie 
stratum- 
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PART III. 

ARGUMENTS 
AGAINST THE VOLCANIC ORIGIN OF BASALT, 

DERIVED FROM ITS 

ARRANGEMENT IN THE COUNTY OF ANTRIM, 

AND FROM OTHER FACTS OBSERVED IN THAT COUNTRY, 
CELEBRARE DOMESTICA FACTAg HORACC, 

1 HAVE, in the preceding parts of this Memoir, discussed 
most of the arguments, that have been adduced, by different 
writers, to support the volcanic origin of basalt: and I have 
examined the facts, stated by them, to try how far they 
apply to this question, 

I now return to my own country, which seems more co- 
piously furnished with curious basaltic facts, than any of 
those upon which foreign writers have dwelt so much. 

The question (to us at least) is important; for it is the 
origin of the ground we live upon, that Ave are inquiring 
into : every particle of the surface of an extensive basaltic 
area, having merely a thin coat of most fertile earth, slightly 
covering basalt strata, accumulated upon each other to a 
great height; and, most frequently, as it were, bursting 
through this surface, and displaying, in perpendicular fa- 
^^ades, the arrangement of the materials that support us. 

M 2 AVhether 



88 

Whether these materials, so arranged, be formed bj 
the hand of nature, in lier original construction of the 
world; and thus our basaltic strata (in the language of 
naturalists) be entitled to the appellation of primary: or, 
whether this construction of our country is to be consi- 
dered as produced by mighty agents, covering our quon- 
dam surface, with new, and secondary strata, poured forth 
from the bowels of the earth, is surely an interesting 
question, in the natural history of our country. And, as 
every writer, who has taken up the question, of the vol- 
canic origin of basalt, and maintained the affirmative, has 
recurred to the county of Antrim for proofs; I hope that 
I, too, will be allowed to extract, from the same source, 
such proofs, as appear to me to support the negative. 

In discussing this question, I shall abstain from all ar- 
guments a priori,, and limit myself to facts alone: of which 
1 hope to la}^ before the reader, several, that have escaped 
the notice of my predecessors; feeling, that I ought to 
make him some amends for having detained him so long, 
in a barren discussion of opinions, and an uninteresting 
detection of misrepresentations. 

Before I proceed to compare the circumstances, in 
which our basaltic area resembles, or differs from, volca- 
nic countries; I must answer a charge, that has been 
brought against me. I have been told, that it is pre- 
sumption in me, who never saw a volcano, to take up a 
question, the solution of which must depend upon an in- 
timate knowledge, both of basaltic, and volcanic countries. 

I first 
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] first plead example; as not one of my predecessors, 
who have Avritten upon this topic, has (so far as I can 
find) examined both volcanic countries, and our basaltic 
one. 

I have -also authority for saying, that an examination 
of existing volcanos is not ver}^ instructive. Mr* Kirwan 
tells us, Collini twice ascended Vesuvius, and witnessed 
its eruptions; but complains, he got no knowledge by it. 
iMr. Ferber's testimony is exactly similar. And, indeed, it 
is plain, that^ in an eruption, the lighter materiah first 
projected upwards; then, falling down, and accumulating 
upon the weightier, that had flowed in lava, must make 
it very diflScult to trace an^angement: and this is the 
surest guide, in all questions relative to cosmogon\\ 

Mr. Strangers observations on this topic arc amusing: he 
lets out the secret, w^ithout knowing it, or availing him- 
self of it. He says, '^ The pheenomena of recent volcanos 
*' are very little calculated to give us instruction. A few 
'' days tour in Auvergne, Velay, or the Venetian State, 
'' are worth a seven years apprenticeship at the foot ol* 
'^ Vesuvius or iEtna.'' 

Mr. Strange was not aware, that Auvergne, Velay, and 
the parts of the Venetian state he alludes to, were ori- 
ginally basaltic countries, in Avhich, afterwards, volcanos 
erupted. Here he found a rich variety of materials: for, 
besides the common volcanic substances, he found all the 
varieties of basalt, w^ith the matters that usually accom- 
pany them, ochres^ zeolites^ chalcedonies^ and calcareous spar; 

while 
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while at JEtna and Vesuvius, he met with burnt matters 
alone. 

The points of view, in which I shall compare volcanic 
countries, as described by the most accredited writers, 
with our basaltic district, so often referred to, by the same 
authors, are: 

First. The prominent features, and general resemblance. 

Secondly. The different arrangement of the materials, 
in volcanic, and our basaltic countries. 

Thirdly. Frequent change in the arrangement of tlie 
materials, in our basaltic country. 

Fourthly. Striking and radical differences between our 
basalt strata, and all known currents of lava. 

Fifthly. Substances found imbedded in our basalt, and 
never in lava. 

Sixthly. Different effects produced upon foreign sub- 
stances (particularly calcareous), when coming in contact 
with basalt, and with lava. 

Seventhly. Divisibility of the mass into regular forms, 
essential to basalt, but never noticed in lava. 

First. The general and leading features of volcanic 
countries are admitted to be, isolated mountains^ generally 
conic, truncated cones^ vast craters^ with currents of lava 
issuing from them, which may be ti^aced many miles. But, 
ns all writers upon this topic candidly admit, that avc 
have nothing similar in this country; I will not press 
the argument; nor enquire, whether their modes, of ac- 
counting 
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counting for the want of these features, be satisfactory 
or not. 

Secondly. If basalt be lava, and (as this theory sup- 
poses) once flowed from a volcano, we should expect to 
find it arranged in the same manner, with the currents of 
lava, which are contiguous to most: known volcanos. But 
here the difference ip most striking: for, while all writers, 
that describe volcanic countries, represent the ejected 
matters as confusedly arranged,, and, altogether, a heap 
of disorder; with us, we jphserve,* in the disposal of our 
basalt,' the most consummate regularity; , every separate 
stratum preserving steadily its own place, and never break- 
ing into that of another. 

Besides, most writers admit, that currents of lava are 
never parallel to one anqther: while our basalt strata, ac- 
cumulated upon each other, preserve the most steady pa- 
rallelism. 

When we compare our accumulations of basalt strata, 
with accumulations of currents of lava, which have been 
heaped upon one another, by successive eruptions, we ob- 
serve a most important difference.' Currents of lava have 
always a layer of vegetable earth between them: this is 
admitted by all parties. For, while those, who wish to im- 
peach the chronology of Moses, make a prodigious inter- 
val between the eruptions, necessary for the formation of 
this layer of earth; Moses's advocates prove, from facts, 
that it is often formed in a much shorter time. 

Interposing 
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Interposing layers between currents of lava, being thus 
established, we are to look, if any thing similar can be 
observed between basalt strata: but no such thing is to 
be found. Our basalt strata, whether of the same, or of 
different varieties, pass into each other per saltum, without 
interrupting the solidity of the mass, or without exhibit- 
ing a particle of extraneous matter between them.'^ 

Thirdly. I observed, in a former Memoir, that, on our 
basaltic coast, nature changes her materials, and the stile 
of her arrangement, every two or three miles; a fact, 
which opposes unsurmountable difficulties to the position, 
that the basalt strata, forming this coast, are of volcanic 
origin. I will select two or three of these numerous little 
systems, and state the order in which the strata are ar- 
ranged in each of them, in a vertical direction; to give 
the advocates for their volcanic origin an opportunity of 
exerting their ingenuity, by shewing how they manage 

their 

* I am aware, that the ochreous layc -s, or strata, lying between our greater 
basalt strata, may be stated, as contradicting this position. 

The nature of these ochres (common to all basaltic countries) has given rise to 
much controversy; which were I to enter into now, I would be led too far from 
the present question. But, as this fossil makes a most conspicuous figure in many 
parts of Antrim, I think it well entitled to a place in the statistical survey of 
that county; the basaltic part of which I have undertaken, to oblige my friend, 
Mr. Dubourdieu, 

On the present occasion I shall only say, that I accede to the conclusion, 
which Mr. St. Fond adopted, after long doubt, and much puzzling; to wit, 
*' That these ochres were pure basalt^ altered bxf some chemical operation of 
^* nature^ with which xve are unacquainted''' 
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their volcanosj to make them produce such diverbitied 
effects. 

From Dunhice to Seaport, the facade (here the base of 
the arrangement) is composed of strata of tabular basalt; 
tipon which are accumulated, up to the summit of Duu- 
mull, columnar strata, mixed with others, of the variety 
called irregular prismatic. 

East from Carrickarede, the base of the facade is wlute 
limestone: upon Avhich, as long as it continues perpen- 
dicular, we find ochreous and columnar strata alternating; 
while the hill of Knocksoghy, above, is an uniform alter- 
nation of columnar and irregular prismatic. 

The strata, forming the promontory of Bengore, are 
more irregularly mixed: six of tabular basalt, five colum- 
nar, of four different varieties, three ochreous, and two ir- 
regular prismatic, sixteen in all; of wd)ich, after the ta- 
bular, that forms the base, no two of the same kind are 
contiguous to each other. 

The volcanist will see, that he must find a distinct vol- 
cano for every separate little system, surrounding our 
area; and that he must make the same crater emit dif- 
ferent varieties of lava, and frequently by alternation. 

Fourthly. An examination of our basalt strata, taken 
separately, and so compared with distinct currents of lava, 
will, I apprehend, turn out as little favourable to their 
volcanic origin, as the comparison of their masses appear 
to do. 

VOL. X. N XVhoevci 
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Whoever has read Mr. Desmarest's M^noir, or even my 
quotations from it, must admit, that, if his theory be well 
founded, aH our basalt strata must have once been cur- 
rents of liqufid lava; and, of course, should resemble those 
known to have issued from existing volcanos. But, I 
apprehend, instead of similarity, the most decided differ- 
ences will be found between them. 

Currents of lava> we are told, are always narrower and 
deeper, in the vicinity of the crater; broader and shal- 
lower, as farther removed from it: but our basalt strata 
are of uniform thicikness in theiir whole extent. 

There is another pcnnt of view, in which the difference, 
between basalt strata, and cun-ents of lava, is still more 
decided. Sir William Hamilton, Ferber, Spalanz^mi, and 
even Mr. Desmarest himselfi^ inform us, that, in all cur- 
rents of lava, the materials composing them are invaria- 
bly arranged, in a regulto gradation, according to their 
specific gravities: thus, at the lowesrt part of the current, 
compact lava, then cellular lava, then scoria, next cin- 
ders, and lastly, volcanic a^hes. But, in our 'basalt strata, 
nothing similar is observed : tfee material is uniform ; both 
density and specific gravity the same, through the whole 
thickness of our deepest strata. 

Fifthly. That basalt nev^r was in fusion, appears plainly, 
fironi the substances found in it, and never in lava; and 
which, from their nature, could not have sustained the 
heat of a volcano. 

Of 
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Of these, zeolite, chakedony, and calcareous i&par, seem 
to abound in the basalt of all countries, but never have 
been noticed in unquestioned lava. The first fuses^ and 
the third calcines, in a very- moderate heat; and^: though 
chalcedony be more refractory, yet exposed to a strong 
heat, it loses its beauty, and the delicacy it exhibits in 
its natural state. These substances are most copiously 
dispersed, also, through our basalts; but, as this topic 
has already been often urged, I will pa§s on to sub- 
stances, peculiar to my own country* 

A variety of basait, fouad ift abuiadance at Portrush, 
and the Skerrie Islands, is full of pectinites of b6lem* 
nites, and, above all, of cornuaainmonis: these are dis- 
persed through the whole mass, equally abundant in the 
interior, and on the surface. This basalt vitrifies, and 
the marine substances, it contains, calcine, in the fire 
of a common sak-pan; of course, never could hg^ve susr 
tained a volcanic heat. 

Another fact occurs, which seems decisive against the 
volcanic origin of basalt. Some .varieties of this fossil^ 
contiguous to Portrush and the Giaut-» C^auseway, upon 
being broken by a sledge, discover, in thfeiriuterior, ca- 
vities, some filled with fr^sh watter; otl^rs bearing evi- 
dent marks of having once contained it. Of these basalts, 
some were of a different variety from that of the Otant's 
Qausew^y, but.of j^iwilar grain and hardness ;- others Were 
precisely; ; pfi tfe^e jsam^i variety, columnar ^ prismatici artier 
lnt€d, and exactly the same in gfain. At the Causeway 

N 2 itself. 
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Itself, I never found any; but, in some basalts very near 
it, on the west side, I have met with it: these had fal- 
len from an upper stratum. 

A most respectable con^espondent, to whom I com- 
municated this fact, as new in natural history, tells 
me, he suspects, the water passed in by percolation. 
Determined to pay all attention to any thing, suggested 
from such high authority, I took my friend, Mr. Joy, to 
the spot, where I used to find the water in the greatest 
abundance (Ballylagan). We broke several stones, and, 
where we found water, observed, that, at first, it wet the 
whole fracture evenly; but, as it evaporated gradually, 
the wet was- confined to cracks, diverging from the little 
cavity that had contained the water. These, therefore, 
we at first supposed, must have been the passages, 
through which the water had made its way: but, on 
attentively examining the cracks, we perceived, that, as 
they radiated from the cavity, they diminished in breadth, 
and finally terminated inr the solid stone; of course, that 
the water bad not come in by them. 

Another fact seems conclusive against percolation. I 
never found, in our basalt, any cavities, but those which 
contained water, or which bore evident marks of having 
been once filled with it. We have, therefore, this alter- 
native: 

Either the water first made its way through the com- 
pact tissue of the basalt, then collected, and dilated it- 
self with such force, as to form rounded cavities, often 

larger- 
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larger than a pistol bullet, which, on many occasions, it 
afterwards forsook: 

Or, we must admit the water to have been coeval 
with the basalt; to which, of course, we cannot ascribe 
an igneous origin. 

Sixthly. A^ we know the high state of ignition, in 
w^iich lava issues from a volcano, it is reasonable to ex- 
pect, that, when, in its course, it meets with extraneous 
substances, it should produce upon them such altera- 
tions, as are the usual effect of intense heat, applied to 
these same substances. Basalt, likewise, is often found in 
contact with similar matters* Hence, by a minute exa- 
mination of these contacts, we have an obvious mode of 
ascertaining, whether the basalt also had encountered 
them, in the same state of ignition, we know the lava 
did. 

As my country, to a great extent around me, is com- 
posed of nothing but basalt and limestone, I have no 
other substance but limestone, upon which 1 can make 
observations. This, however, 1 apprehend, Avill be found 
abundantly sufficient, to decide the question. 

About one hundred yards fiom the beautiful cavern, 
called Long Gilbert, near the eastern extremity of the 
calcareous fapade, a mile from Portrush, we find, half 
way up the precipice, a vast basaltic rock, inserted in 
the middle of the limestone mass; and, at the contact, so 
united to the limestone, as to form, with it, but one 
solid mass. 

The 
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The. peniusula of Kenb^an, iieait 'Ballycapt}e, : 4s^ tlie 
spot, where basalt and limestone come ity.cpnt:act ii^ 
eveiy possible waj. Pieces of l^m^s^^que ofj^ajil .s^zes^ ipri- 
bedded ui tke basalti^9-a^3^sv a^^ fr§iginf^pts-;pf b^,- 

salt, dispersed in like manner through thejijififi^s^^^^ 
in t^^ipj^ecigipejabove,,^ ^ .basalt, ^d limestpne 

alternatiog. H$j^ %he opportrai^tigs,^ ^f : le^^^g^ing , tiiq [ cpjv? 
tapt : of basalt ; aiad limestone^ are^ ; i^iifm^le^s ; ^ .^^d^^rn 
ever J.. occasion, I found tj^em united -polidlj; the line 
of dei3iiarcation porrect, ;as if dra^jq Jby^ . a. ppncii; J^t th^ 
least tr^^pe Qfrycaici^tio^ n>i^itjl>e^iB^pgCtted ffQii^ 

tlie calc^^pjaSoHiaMer, c^ contact witl>; so glQW^ng; 

a^^ni^ss,^ as tl^is thqos^ i^ basalt; to have he^^r 

T^'his jUj^exp^ted circuits tance Jia^ :spj|iewhat eipjlj^i;^^ 
i^^ed ^^Cv ye^am^ts^ ^ ^ho, to , apqpunt . ^^ it, ha^je J^pen 
driven to various exertions of their ingenuity: but not 
oi^>4pf;^thq|ii see^Bc^ ey^j to jhave )jiquire4; what .was the 
resMHr/iMl^^^ i:5?4?^a^ouS; iiiattep,,;cape in contact iwith 
actual lav^, as. it flpwedf , Her^^ an obviou 
itself,, of ; decidin(gf the question, ^h^ther; ^asalt and^ lava 
have a comni^ pngin. |^%;^. tlie^ 
careous niatt^ ^(produce yth^^ \ ^ame pfiffi tsi «^|>an i^, we 
ha^MC ^ «t?T^ng paej^ftmptionr. in f;^y9ur pfi ifhe afl^rraativ^- 

On 

* The resiilr of my observation^, on the eoritacts of basalt mid limestone, 
perfectly ct>r]^espcmd wteh those df Mr. St. Fond, in Vivairais. (Min. des Vcd- 
cans, chap* IS.J; Di^. HamUtoni I adn^t, saw things in a different point of 
view; but, as he does not refer us to the places, where he examined these 
contacts, I cannot bring the point to issue in my country. 
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On the contrary, sliould the effects turn out to be totally 
different, we have a conclusive argument in support of 
the negative. 

Whether this mode, of bringing the question to issue, 
did not occur to the gentlemen, who support the volcanic 
origin of basalt; or whether they did not like to commit 
a favourite theory to so rude a test, 1 will not presume 
to conjecture. Direct evidence, Avith a view to the ques- 
tion, I admit, I have none; y^t, by an attentive exa-^ 
mination of different writers on volcanic subjects, I find 
pretty good light is thrown upon this topic. The evi- 
dence I will adduce, is, I confess, indirect^ and the men- 
tion of the subject incidental; yet I do not, therefore, 
give it less weight; for, since I engaged in polemic na- 
tural history, I have discovered, that a reliance on posi* 
tive assertion, is not the surest mode of obtaining truth. 

The first evidence I shall produce, to the effect of actual 
glowing lava, upon calcareous substances, is that of Lord 
Winchelsea: whose letter to King Charles II. (quoted by 
Sir AViiliam Hamilton), giving an account of the great 
eruption of iEtna in I669, says; " Where the streams of 
** lava meet Avith rocks and stones of the same matter, 
** (as many are), they melt, and go away Avith the fire. 
'^ AVhere they meet with other compositions'' (calcareous, 
no doubt), " they turn them to lime or ashes/' 

Mr. Ferber's testimony on the subject is decisive. He 
gives us, in his eleventh letter, a catalogue of ejections 
from Vesuvius: of which No, 6 is, by his' account, 

'^ white 
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^ white limestone or marble, in loose pieces; some burnt 
^' and calcined/' He observes, " they are found, likewise, 
" in the ashes and lava, and then constantly calcined and 
" farinaceous/' Again, Letter 14, he says, " at Monte 
'• Albano, the lava, as well as the piperino, contain cal- 
^* cined fragments of limestone/' 

To^zetti di Targioni, in his elaborate account of the 
mineralogical productions of his own country, confirms 
Ferbers testimony, as to the uniform calcination of cal- 
careous substances,^ 

Since, then, glowing lava uniformly calcines the calca- 
reous substances it comes in contact with, and basalt 
produces no effect whatsoever upon them; are we not to 
conclude, that it did not encounter them in a state of fu- 
sion? which is the point in question. 

Seventhly. Upon the last difference I shall mention, 
betiteen basalt and lava, I must dwell a little longer: 
both because it seems radical and essential; and also, be- 
cause it lays open some new and curious facts, relative 
to basalt, which have hitherto escaped notice. 

I allude 

* Tozzetti is full on the subject He says, (page 448, Vol. IX.) ^' Se 
" materiali sieno di natura vitrescenti, formeranno lave vetrine^ se calcarei o 
*' apirijlG formeranno polverosey 

Page 250. *' In essi (lave vesuviane) si vedono misti materie vetrificate, 
** con materie calcinate, e con altri quasi non punto tocche dal fuoco." 

Page 252. " II fuoco volcanico, nelle vescere della montagna di San 
^* Flora, abbia offeso— fuse le massolette di metalli, e calcinate o vetrifi- 
^^ cate, seccndo la ioro attiludine, altre sostanze." 
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1 allude to that property, y Inch all basalt strata, that 
I ever examined, have, of dividiag or separatiiig into re- 
gular forms, generally %vith plain slides. For, that this is a 
principle inherent in the niasa, and coeval Avith its original 
formation, is obvious, from tiie striking difference between 
the plain brown side of the figure, and the iiTcgular, 
granular fracture^ generally blue or grey: the former an 
arrangement of nature^ the uniform effect of a cause, Avith 
which we arc unacquainted; the latter the irregular ef- 
fect of a violent stroke or impulse* 

If tlie theory ire are discussing be well founded, ail 
our basalt strata were once currents of lava, flowing from 
volcanos^ For this we have the authority, or, rather, the 
assertion, of the founder, and the most accredited sup- 
porters of the opinion. In substances, therefore, by their 
accounts, exactly the same, and of the same origin, (for 
they use basalt and lava as synonymous terms,) we have 
a right to expect similar properties; and to look for in lava, 
an internal arrangement of the mass into regular forms, 
conformable to what we meet with in all basalts. But 
nothing similar has been observed in lava, and the dcr 
scription of the Volvic lava is irreconcileable to this pro- 
perty; for we are told it breaks in all directions, casse en 
tout sens: and Mr. Desmarest himself mentions this, as a 
mark of distinction, between it and the neighbouring 
basalt. 

In distinguishing the varieties of lava, we have a clew 
to guide us- We know the process by Avhich it Mas 

VOL. x» o formed: 
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formed; and dften, upon inspection, we can discover the 
original .material, the mother stone, by whose fusion it 
was made* The operation itself, too, enables us to make 
new distinctions, from the different intensity of threat, and 
different gradations in cooling. 

On the contrary, we get little infoiimation from in- 
specting the fracture of basalt. We can tell, that in ^me, 
the constituent materials are more vcompletely blended, 
than in others: which seems the same thi|ig as to say, 
there is much diiference in grain; a great interval between 
the coarsest and the finest. But all this is by insensible 
shades; no such thing as drawing lines, by which we can 
mark the varieties of this fossil. Even where other dif- 
ferences are most essential, between the varieties of ba- 
salt, inspection cannot be relied upon. For instance, the 
siliceous basalt, full of marine exuvise, paeses, by gra- 
dation, from a grain, as fine as jasper, until it becomes 
indistiuguishable from the Giant's Causeway stone, and 
even coarser. 

If we look to nature for assistance, in classing the va- 
rieties of basalt, we will be no longer at a loss: we will 
find, she has impressed an indelible character on each 
variety of this fossil; a specific figure, into which every 
stratum is divisible, in its whole extent: being formed, as 
it AverCj by an agglutination of similar figures ;^^ in the same 

stratum, 

'^ I do not use. the word dmilar, in a strict matheoiatical sense; mean- 
ing no more than a strong, general likeness, so decided, that the figures of 
one variety cannot bo mistaken for those of another. 
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stratum, all of nearly the same degree of perfection ; but^ 
when we compare different strata, of the same variety, 
the perfection or neatness of the work varies^ until it passes 
into an amorphous mass. 

Nature seems to have provided, as carefully, for the pre- 
servation of the distinctive characters, of the different va- 
rieties of basalt, as she has done, to prevent confusion 
in the several tribes of the animal and vegetable king- 
doms. We see our basalts often-, by gradation, losing their 
own forms, but never assuming that of another variety; 
^ruj,. in the last stage of evanescent form, we can trace an 
effort to preserve their own appropriate figure. This is 
very observable in our columnar basalt, and in the long 
horizontal prisms of our Avhyn dykes. 

I can also trace something like a generic difference, 
between the varieties* of our basalt: for some of them 
have but one principle of construction, to wit^ the ex- 
ternal, A^isible forms; into which, upon the slightest in- 
spection, they appear to be divided: no internal con- 
struction; the fracture irregular, and generally conchoi- 
dal. The basalts of this class are, the colvmmar, the ir- 
regular prismatic, and the tabular. I have not been able 
to discover subordinate forms, or an internal eonstrviction, 
in any of these basalts. 

Other varieties, on the contrary, are regularly arranged 
internally-; the large prism breaking into smaller, some- 
times to a great degree of minuteness, as in the Port- 
rush siliceous basalt. The coarse Portrush basalt, whose 

o 3 prisms 
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prisms are mostly quadrangular, and the unarticulated 
pillars of Ballylagan, have, likewise, the same propert}^ 
in an inferior degree; while the basalts of our whyn dykes 
have often tlieir subordinate prisms finished Avith great 
neatness,* 

liut the forms, into which our basaltic masses divide, 
are, by no means, limited to prismatic alone. The pyra- 
mid is a common figure in our whyn dykes; and the 
most perfect joints, of the Giant's Causeway pillars, par- 
take both of the prism and of the pyramid, and have 
also a mixture of cm've, and plain surfaces: the latter 
in number equal to the denominator of the figure; while 
the former amounts to double that number, plus two. 
Thus, a pentagon joint, taken from one of our most 
perfect pillars, has five plain, and twelve curve surfaces; 
but curve surfaces are irreconcileable, either to crystal- 
ligation or desiccation. -]" 

AVe have another variety of basalt, whose surfaces ex- 
ternal, 

* This subordinate construction is well illustrated, in a drawing of three 
prismatic stones, taken from a great whyn dyke (now used as a quarry), 
nearly two miles west from Belfast. 

The constituent figure here, is a triangular prism, whose angles, at the base, 
seem double the angle at the vertex. 

My ingenious friend, Dr. M'Donnel, to whom I had mentioned the curious 
construction of cur whyn dykes, was so struck, when he saw the prismatic 
stones, of which this dyk^ is formed, extracted from the quarry, that he em- 
ployed a pauiter, to make a drawing of some of them; and he was so good 
as to give me a copy. 

t The acute-angled, triangular jn/ramidSy which ascend from each angle 
,of tiie joint, and often reach up to the middle of the incumbent one, have 

tbei;- 
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teriial, and, if I be allowed tlie expression, internal, arc 
all curves: its form is round, and it is composed of concen* 
trie spheres, like the pellicles of an onion. 

This variety Mr, St. Fond Iiimself admits not to be of 
volcanic origin. He sa^^s, (Min. des Vole, page 46,) it must 
have taken this conjiguration nataralli/. Its mode of arrange- 
ment, in the places where it is found, seems still more ex- 
traordinary. It is generally imbedded in an indurated ba- 
saltic paste; in Mr. St. Fond's language, incorporec et en- 
castree dans des massifs de hasalte iiifoi^me. In this state, it 
is sometimes built in the form of a wall; of which the glo-^ 

bular 

their insides sloped away, in an hyperbolic curve; while the grooves, in the 
lower part of each joint, adapted to receive these, with similar curvature, 
added to the former, make twice as many curve surfaces, as the figure has 
angles. The concave and convex bases add two more; but, by Sir Tor- 
bcrn Bergman's definition, crystals are bounded by plain surfaces. 

These facts cannot be exhibited in distinct joints; for, the cohesion is so 
strong, that the ascending pyramids invariably break off, as the joints -dXiS 
separated from the pillar. It is the projecting fracture that remains, which 
gives the joint the appearance of a 77iural croum^ as was observed by the 
early writers on the subject. 

The destruction of these ascending pyramids, makes the separate joint 
totally different from what it was, when existing in the perfect pillar. 

To illustrate all this, I give a drawing of two pillars; one, as it appears, 
■when long exposed to the air, which acts principally upon the joints; whiln 
the dilatation and contraction, from heat and cold, loosens the pyramids, 
and separates them from the pillar 

The second pillar exactly represents the state in which they appear; 
where the mass is lately quarried into, and the air has not had time to 
operate. 

I add some joints in their natural state. This nicety of construction abates, 
as the pillars graduate through imperfection, to an amorphous mass; yet 
occasional traces of it are ioric^ observable. 
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buJar basalt is the stones, and the unformed the cement- 

I have great reason to believe, that the varieties of 
basalt, in other countries, are exactly the same as in our 
own; and that nature has taken the 3ame pains to keep 
them dis-tinct every where. 

The columnar basalt, of all countries, corresponds pre- 
cisely with that of the Giant's Causeway, and our other 
groups, as appears from the sameness of their curious articu- 
lations. 

Our irregular prismatic exactly answers the descriptio 
of the basalt, incumbent on the columnar at Bolsena, as 
given by Ferber. It is obviously similar to those at La 
Trezza and Pont du Baume; and Mr. Mills's view of the 
isolated basaltic rock, at Ardlun (Phil. Trans. 1790), ac- 
curately represents this variety, in many facades, near the 
Giant's Causeway* 

Sir Joseph Banks's account of the stratum, incumbent 
on the columnar, at StafFa, might serve for our irregular 
prismatic, in most places; and, the moment I shewed 
my friend, Mr. Jo}^ our neat pillars at Craigahuller, he 
perceived the striking likeness between the stratum, in- 
cumbent on them, and that cavering the gi^and colonnade 
at Staifa. 

The slight accounts we have, of the Scotch whyn dykcs^ 
shew, that they are formed, like our own, of horizontal 
prisms. 

And our globular basalts, with concentric spheres, so cu- 
riously imbedded, as we find them, at Port Cooan, near 
the Giant's Cau,seway, and lining soine whyn dykes, at 

Belfost 
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Belfast Lough, are precisely the same with those, taken 
notice of by Mr. St. Fond, at Ardenne, at Cheidevant, at 
Montbrul; and also by Mr. Strange, in the Venetian 
state. 

Until the advocates, for the volcanic origin of basalt, 
can discover, in lavas, something corresponding to these 
curious circumstances, attending our basalts ; can they per- 
sist in pronouncing them to be identically the same? The 
one (if I may be allowed to use the expression), a fac^ 
titious substance, of known, and posterior formation; the 
other, bearing evident marks of the hand of nature, both 
in its general arrangement in mighty strata, and also in 
its numerous varieties. For we know, that nature de- 
lights in diversifying her operations; and in executing, 
what seems to us^ the fiame work, in many different 
Avaj^s, 
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